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>'PR ISTINAMYCIN II R-1D ERI V A T I,XE T HEIR- PRE PAR AT I flflr AND 
COMPO-SJ T I 0N ^XQ-N<A1N.L NG» THEM." 
^^W| :ij This invention relates to prist inamycin Ilg derivatives 
their preparation, and compositions containing them. 

The present invention provides new prist inamycin 




(I) 



and their acid addition salts, in which R denotes: either 
a ni trogen -containing 4 to 7-membered heterocyclic ring 
radical, which may contain 1 or more other hetero atoms 
chosen from nitrogen, oxygen and sulphur in the form of 
sulphoxide or sulphone, and unsubs t i t u t ed or substituted 
10 by alkyl; or alkyl of 2 to 4 carbon atoms substituted by 
1 or 2 radicals chosen from phenyl, cycloalkylamino of 
3 to 6 ring atoms, N-alky 1-N-cycloalky lamino of 3 to 6 
ring atoms, alkylamino, dialkylamino and dialkylcarbamoyloxy , 
the alkyl parts of these 2 latter radicals being unjoined 
15 or joined to form, with the nitrogen atom to which they 
are attached, a saturated or unsaturated 4 to 7-membered 
heterocyclic ring which may contain another hetero atom 
chosen from nitrogen, oxygen and sulphur in the form of 
sulphoxide or sulphone, and unsubst i t u t ed or substituted by 
20 alkyl, or alkyl of 2 to 4 carbon atoms substituted by one 
or more nitrogen -containing , 4 to 7-membered heterocyclic 
25 rings which may contain 1 or 2 other hetero atoms chosen 



i 



from nitrogen, oxygen and sulphur in the form of sulphoxide or sulphone, 
and unsubstituted or substituted by alkyl, these heterocyclic rings being 
linked to the alkyl by a carbon atom of the ring, at least one of the 
substituents carried by the said alkyl chain being a nitrogen-containing 
5 substituent capable of forming salts, and n is 1 or 2. The alkyl radicals 
and moieties referred to above are linear or branched and, unless mentioned 
otherwise, contain 1 to 10 carbon atoms. 

The products of formula (I) have isomeric forms and 
their isomers and their mixtures -are included within the 
10 scope of the present invention. 

When R denotes a heterocyclic radical, this radical 
can be, for example: 3-azetidiny 1 , 3-pyrrolidiny 1 , 3- or 
4-piperidyl or 3- or 4-azepinyl. 

When R denotes an alkyl radical substituted by a 
15 heterocyclic ring radical, the heterocyclic ring radical 
can be chosen, for example, from the radicals listed above 
or the 2-azet idinyl , 2-py rrolidiny 1 , 2-piperidyl, 2-aze- "~ 
pinyl, piperazinyl, 4-alkylpiperazinyl , quinolyl, isoquinolyl or 
imidazolyl radicals. 
20 When R contains a dialkylamino or dialkylcarbamoyloxy radical 

in which the alkyl moieties form a heterocyclic ring with the nitrogen 
atom to which they are 
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attached, this ring can be chosen, for example, from: 
1-azetidinyl, 1-pyrrol idinyl, piperidino, 1-azepinyl, 
morpholino, th iomorphol ino in the form of suLphoxide or 
sulphone, 1-piperazinyl, 4-alkyl— 1-piperazinyl, N-alkyl- 
5 1-homop iperaz i ny I , or 1-imidazolyl . 
'^The following compounds .of general formula (I) can be 
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mentioned, in particular, by way of example: 
* 26-(3-azetidinyl)sulphinylpris.tinamycin Ilg 
-j 26-(1-methyl-3-azetidinyl)sulphinylpristinamycin Ilg 
2 6 - ( 1-ethyl-3-azet idinyl )sulph inyl prist inamyc in Ilg 
26-(1-isopropyl-3-azetidinyl)sulphinylpristinamycin Ilg 
26-(3-pyrroLidinyl)sulphinylpristinamycin Ilg 
2 6 - ( 1-methyl-3-pyrrol idinyl )sulphinylpr ist inamyc in Ilg 
26-(1-ethyl-3-pyrrolidinyl)sulphinylpristinamycin Ilg 
26-( 1-isopropyl-3-pyrrol idinyl )sulphinylpr ist inamyc in II 
26-(3-piperidyl)sulphinylpristinamycin Ilg 
26 - ( 1-methyl-3-piperidyl )sulphinylprist inamyc in Ilg 
26-( 1-ethyl-3-piperidyl )sutphinylpr is t inamyc in Ilg 
26-(4-piperidyl)sulphinylpristinamycin Ilg 
26-( 1-methyl-4-piperidyl )sulphinylprist inamyc in Ilg 
26-( 1-ethyl-4-piperidyl )sulphinylprist inamyc in Ilg 



;pl 26-(3-azepinyl)sulphinyLpnstin.ainycin Ilg 
?- r ;y26-(4-azepinyl)sulphinylprist inamyc in I Id 

l-j 26-(2-cyclopropylaminoethyl)sulphinylpristinamycin Ilg 

• ; ' 

25 ;■ ^ 26-<2-cyclobutylaminoethyl)sulphinylpr ist inamyc in Ilg 

! ;i 

4| 2 6-(2-cyclopentylaminoethyl)sulphinylprist inamyc in Ilg 

i 

26-(2-cyclohexylaminoethyl)sulphinylpristinamycin 11q 
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- 26-(N-cyclohexyl-N-methyl-2-aminoethyl)sulphinyLpristina- 
my c in 1 1 g 

^ 26-(2-methytaminoethyl)suLphinylpristinamycin Ilg 
|- 26-(2-ethylaminoethyl)sulphinylpristinamycin Ilg 
j- 26-(2-propylaminoethyl)sulphinylpristinamycin IIq 

i 

26-(2-isopropylaminoethyl )sulphinylprist inamyc in Ilg 
26-(2-butylaminoethyl )sulphinylprist inamyc in Ilg 
{ 2 6-(2-isobutylaminoethyl )suLphinyLpristinamycin Ilg 
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f 26-(2-n-decyLaminoethyl)sulphinylpristinamycin Ilg 



10 j 26-(dimethylaminoethyl)sulphinylpristinamycin Ilg 
4 26-(2-diethyLaminoethyL)suLphinyLpristinamyc in Ilg 
^26-(2-dipropyLaminoethyl)sulphinylpristinamycin Ilg 
7 2 6 - ( 2 - d i isopropylaminoethyl )suLphinyLprist inamyc in Ilg 
-26-(2-dibutylaminoethyl)sulphinylpristinamycin Ilg 

15 -| 26-(2-diisobutylaminoethyl)sulphinylpristinamycin Ilg 

I 

- 26-(N-ethyL-N-methyl-2-aminoethyl)suLphinylpristina- 



my c i n Ilg 

■J ^ 26-[2-(1-azetidinyL)ethyl^sulphinylpristinamycin Ilg 

j ft 26-C2-(1-pyrrolidinyl)ethyl]sulphinylprist inamyc in Ilg 

i i i ^ 

20 H- 26-(2-piperidinoethyl)sulphinylprist inamyc in Ilg 

\ !■■ 

\ lh 26-C2-(1-azepinyl)ethylDsulphinylprist inamyc in Ilg 
j| 26-(2-morpholinoethyL)suLphinyLpristinamycin Ilg 

Ij ■: 4. 26-£2-(1-piperazinyl)ethyl]sulphinylpristinamycin Ilg 

^ - 26-C2-(4-methyl-1-piperazinyL)ethyl]sulphinylpristina- 

25 mycin Ilg 



- 26-C.2-(4-methyL-1-homopiperazinyL)ethyl]suLphinylpris- 
tinamyc in Ilg 
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4 26-[2-(1-imidazolyl)ethyL]sulphinylpristinamycin Ilg 
7 26-(2-dimethylaminocarbamoytoxyethyl )sulphinyLprist ina- 
my c i n Ilg 

- 26-(2-diethyLaminocarbamoyloxyethyl)sulphinylpristina- 
m y c i n Ilg 

- 26-(2-diisopropylaminocarbamoyloxyethyl)sulphinylpristina 
m ycA n 1 1 g 

- 26-[2-(4-methyt-1-piperazinyl)carbamoyloxyethyl]sulphinyl 
prist inamycin Ilg 1 



- 26-[2-(2-pyrroLidinyl)ethyL]suLphinyLpristinamycin Ilg 





26- 


[2- 


(2 


1 


26- 


C2- 


(3 




26- 


C2- 


(2 


'i 


26- 


[ 2- 


(3 




26- 


C2- 


(2 


-1 

i 

I 


26- 


C2- 


(3 


1 


26- 


C2- 


(4 


n 


26- 


C2- 


(2 




26- 


C2- 


(3 


| 


26- 


C2- 


(4 




26- 


C2- 


(3 




26- 


L2- 


(4 


i" 


26- 


C2- 


( 1 


S L 


Iphinylp 



4 26-C2-(3-piperidyL)ethyL]suLphinyLpristinamycin Ilg 
4 26-C2-(4-piperidyL)ethyl]sulphinylpristinamycin Ilg 

n Ilg 
n Ilg 
n Hg 
n Ilg 



26-C2-(2-azepinyt)ethylDsulphinylpristinamyc 

n 

-j;26-C2-(3-azepinyL)ethyL]suLphinylpristinamyc 

I 

-|26-[2-(4-azepinyl)ethyl]sulphinylpristinamyc 
-| 26-C2-(3-quinolyL )ethyl]sulphinyLpristinamyc 



26-C2-(1-isoquinolyl)ethyl]sulphinylprist inamycin Ilg 

% X 

26-(2-imidazolylethyL)suLphinylpristinamycin Ilg 



26-(2-cyclopropylamino~1-methylethyl JsuLphiny Lprist ina- 
mycin Ilg 
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- 26-(2-cyclobutylamino-l-methylethyl )sulphinylpr ist ina- 
my c i n Ilg 

- 26-(2-cyclopentylamino-1-methylethyL )sulphinylpristina- 
my c i n Ilg 

- 26-(cyctohexylamino-1-methylethyl )suLph inylprist inamyc in 
"B 



-y 26- C 2 -J N-c y c I ohexy I -N-me t hy L-amino)-l-methylethyl]- 
suLphrhylpristinamycinllg \ 

- 26-(2-met.hylamino-1-methylethyl )suLph inyLpr ist inamyc in 
10 II B 

- 26-(2-ethylamino-1-methylethyl)sulphinylpristinamycin Ilg 
26-, ( 1-methyl-2-propylaminoethyl )sulph inyLpr ist inamyc in 

H B 

| V >1 5 -^26-(2-isopropyLamino-1-methyLethyL)sulphinyLpristina- 
mycinllg 

Jf^j ^ J /26-(2-butylamino-1-methyLethyL)suLphinylpristinamycin 
II B 

\ J - 26-(2-isobutylamino-1-methylethyl)sulphinylpristina- 
20 mycin Ilg 

ij i - 26-(1-methyl-2-n-decylaminoethyl)sulphinylpristina- 
mycin Ilg 

j -26-(2-dimethyLamino-1-methylethyl)sulphinylpristina- 
mycin Ilg 

25 r 26-(2-diethylamino-1-methyLethyl)suLphinyLpristina- 
m y c i n 1 1 g 

- 26-(2-dipropylamino-1-methylethyl )suL p h inyLpr is t ina- 
mycinllg - - • 



• W - 7 - 



; - 26-(2-diisopropyLamino-1-methylethyL)suLphinylpristina 
mycin Ilg 

- 26-(2-dibutylamino-1-methylethyl )sulphinylpristina- 
mycin Ilg 

5 - 26-(2-diisobutylamino-1-methyLethyL)suLphinyLpristina- 
myc in Ilg 

- 26- C2- ( N-e t hy I -N-me t hy l-amino)-l-methylethyl] sulphinyl- 
pristi namycin Ilg 



- 26-C2-(1-azetidinyl)-1-methylethyl]suLphinylpristina- 
10 myc I lg 



■j ^26-C1-methyl"2-(1-pyrroLidinyl)ethyL]suLphinyLpristina 
myelin I In » 

| - 26-(1-methyl-2-piperidinoethyl)sulphinylpristinamycin 

II B 

i 

15 - 26-[^(1-azepinyl)-1-methylethyl]sulphinylpristina- 

. ^ 1 ■ 

mycin Ilg \ 
| / 7 26-(1-raethyl-2-morphoUnoethyL)sulphinylpristinamycin 

| - 26-C1-methyL-2-(1-piperazinyL)ethyL]suLphinylpristina- 

20mycinIIg \ 
| - 26-C2-(4-methyL-1-piperazinyL)-1-methylethyL]sulphinyl- 

pnstmamycin Ilg ) 
- 26-C2-(4-methyl-1-homopiperazinyl)-1-methylethyL]- 
sulphihytpristinaniycin Ilg ' 
25 - 26-[2-(1-imidazoLyl)-1-methylethyl]sulphinylpristina- 
mycinllg \ 
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- 26-(2-dimethyLaminocarbamoyloxy-1-methylethyl )sulph inyl 
pr i s t i namyc in Ilg 

- 26-(2-diethylaminocarbamoyLoxy-1-methylethyl)sulphinyl- 
p r i s ft inamyc in Ilg 

- 26-(2-diisopropylaminocarbamoyloxy-1-methylethyl > - 
s u I p hinylpristinamycin Ilg 

-/ 26-C?r (4-methyl-1-piperazinyl)carbamoyloxy-1-methyl- 

ethytDsulphinylpristinamycin Ilg 

\ 

- 2 6-C ZpX 2-azetidinyL)-1-methyLethyl]sulphinylpristina- 
m yx i n Ilg 

26-C2-(3-azetidinyl )-1-methylethyl DsuLph inylprist i n a - 
mycin Ilg 

- 26-C1-methyl-2-(2-pyrrolidinyl)ethyl]sulphinylpristina- 

V 

mycinllg ' ^ 

4 

<r 26-C1-methyl-2-(3-pyrrolidinyl)ethyl!]sulphinylpristina- 

* TT ^ 

myun Ilg 

^ 26-C1-methyL-2-(2-piperidyl)ethyl]sulphinylpristina- 
mycin^IIg ^ 

26-C1-methyl-2-(3-piperidyl)ethyl]sulphinylpristina- 

my f cin Ilg - x 

/ 

26-M-methyl-2-(4-piperidyL)ethyl]sulphinylpristina- 

i y ■ ^ \ 

mycin Ilg 

, / 

26-C2-(2-azepinyl )-1-methyLethyl Dsulphinylpristina- 



my c i n 1 1 g 

-/ 26-C2-(3-azepinyL )-1-methylethyL DsulphinyLprist ina- 
mycin Ilg 



# ■ ■ • 
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; , i 26-C2-(4-azepinyL)-1-methyLethyL]suLphinylpr-»stinamycin 

a - ^2 6-C1-methyl-2-(3-quinolyl)ethyl]sulphinylpristina- 
my c i n I Iq \ 
.5, -^26-M-methyl-2-(4-quinolyl)ethyL]sulphinylpristina- 
my^c in II B 

[/ i 7 26-M-methyl-2-(1,2,3,4-tetrahydro-2-isoquinolyl)ethyl]- 
sul,phrnylprist inamyc in Hp I 

/ 

^ -r / 26-C2-(1-isoquinoLyL)-1-methyLethyL]suLphinylpristina- 
10 mycin 1 1 g I 

-J 26-(2-imidazolyl-1-methylethyL)sulphinylpristinamycin IIB 



— 26-(2-cyclopropylamino-2-methylethyl )sulphinyLprist ina- 
.mycin Ilg 

/ L 

1q 26-(2-cyclobutyLamino-2-methylethyl)sulphinyLpristina- 
15 mycin Ilg 

26-(2-cyclopentylamino-2-methylethyl)sulphinylpristina- 



mycin Ilg 

fj 26-(2-cycLohexyLamino-2-methyLethyL )suLphinylpr ist ina- 

my c i n Ilg 

j|V2 0 ^ 26-C2-(N-cycLohexyl-N-methyLamino)-2-methyLethyL]- 
sulph inylpr is t inamy c in Ilg 



0 


Mb 
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\ w t 26-(2-isopropylamino-2-methy Lethy L )sulphinylpristina- 
my^c i n 1 1 g 

y - 26-(2-butylamino-2-meth"yLethyl )suLph inyLpr ist inamyc in 

, 5 ^ 26-(2-isobutylamino-2-methylethyl)sulphinylpristina- 
my c i n 1 1 B 

(■ / 

f , j 26-(2-methyl-2-n-decyLaminoethyl)sulphinylpristina- 
my^c in Ilg 

t ■ 



i A 2 6- ( 2-d i methyl ami no-2-methylethyl)suLphinylpristina- 

I 

1 0 my c in I I a 

y /-j 26-(2-diethylamino-2-methylethyl)sulph inyLpr ist ina- 
. my c i n Ilg 

f / 

f h '-, 26-(2-dipropylamino-2-methylethyl )suLph inyLpr ist ina- 

I 

mycin I I B 

•h / 

15 j 26-(2-diisopropylamino-2-methyLethyl)suLphinyLpristina- 
■ mycin Ilg 

\ ' - 26-(2-dibutylamino-2-methylethyl)sulphinylpristina- 

i 

\ mycin Ilg 

;1 ' ^ 



j 2 6 - ( 2 - d i isobutylamino-2-methylethyl)sulphinylpristina- 
2 0 m y c i n I I g 

i 

^ 26-C2-(N-ethy L-N-me thy L-amino)-2-methylethyl ]sulfinyl- 
pnstinamycin Ilg \ 



w t 

I 



26- C 2- ( 1-azetidinyl )-2-methyLethyL ] s u I p h inylpristina- 



t my c i n ' I Ig \ 
ff 2/5 - 26-C2-methyL-2-( 1-pyrrol idinyl)ethyl3sulphinylpristina- 
my c i r\( \ Ig j 



- 26-(2-fflethyL-2-piperidinoethyl)sulphinyLpristinamycirT IIB 



# 



-11- 



J) 'A 26-C2-(1-azepinyl)-2-methylethyl]sulph-inytpristinamycin 



;IIB ¥ 1 
) 3 J 26-(2-methyl-2-morpholinoethyl)sulphinylpristinamycin 

5 1R\ 26-C2-methyl-2-(1-piperazinyl)ethyL3suLphinyLpristina- 

1 ' ^ ^ 

fliy c i n L 1 1 g 

' 26-C2-(4-methyl)-1-piperazinyl)-2-methylethyl]sulphinyL- 

; s . -\ 

r prist inamycin Ilg \ 
I H 26-C2r-(4-methyL-1-homopiperazinyL)-2"-methyLethyl]sulphinyL' 

10 p^r i s t vnamy c i n Ilg \ 
I *^26-[2-(1-imidazolyl> -2-methylethy IDs u I p h inylpristina- 

l mycin Ilg \ 

26-(2-dimethyLaminocarbamoyLoxy-2-methylethyL)sulphinyl- 
pristinamycin Ilg 

/ 

; 15 ^ 26-(2-diethylaminocarbamoytoxy-2-methylethyL)sulphinyl- 

\ ^ 

K pristinamycin Ilg 

/ 

Q) /f - 26-(2-diisopropylaminocarbamoyloxy-2-methylethyl)sulphinyl 
pristinamycin Ilg 

i ,\ . ■ 

{ 



^ n - 26-[2-(4-methyl-1-piperazinyl)carbamoyloxy-2-methyl- 



2 0 e t h y 11 sulph iny Lpr i st inamyc in Ilg 

A ■ 

!! \ - 26-[2-(2-azetidinyl)-2-methylethyl]sutphinytpristina- 

my c i n I Id * 
J -\26-C2-(3-azetidinyl)-2-methylethyl3sulphinylpristina- 
\ mycin Ilg * 

25 - 26-[2-methyl-2-(2-pyrrol idinyl)ethyl3sulphinylpristina- 
x mycin Ilg 
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- 26-[2-methyl-2-(3-pyrrol i d i ny I )ethyL]sulphinylprist i n a- 
i n^I I o ^\ 



my c 

- 26-[2-methyl-2-(2-piperidyl)ethyl]sulphinyLpristinamycin 
I I B V 

5; 7; 26-[2-methyl-2-(3-piperidyl)ethyl]sulphinylpristina- 

/my c i n ^tl g \ 
L 7; 2 6- C 2 -me t hy l-2-(4-piperidyl)ethyl]sulphinylpristina- 

my c in Iq ^\ 
/ -\ 26-C2r(2-azepinyl)-2-methylethyl3sulphihylpristina- 
10 ' myc in 1 1 g \ 

% 26-C2-^(3-azepinyl)-2-methylethyl]suLphinyLpristina- 

m y c i n 1 1 b f 

- 26-C2-(4-azepinyl )-2-methylethyL Isulphinylprist ina- 

: ' v A ■ 



myc in 1 1 b 

15 -r 2 6 - C 2 ethyL-2-(3-quinoLyl)ethyl]sulphinylpristina- 
m y c i n ^1 1 b 

y ; , ' 26-C27methyL-2-(4-quinoLyL)ethyL]sulphinyLpristina- 

• ^ 

inycin -Ilg ^ 
jr.- - 26-C 2- methyl-2-( 1,2,3, 4-tetrahydro-2-isoquinotyl)ethyl3- 
2 0 sulph i ny I pr i s t i namy c i n Ilg I 
a 26-C27(1-isoquinoLyL)-2-methylethyL]suLphinylpristina- 

myc in I I b I 
\ - 26-(imidazolyl-2-methylethyl)sulphinylpristinamycin 

■\ ■ 

■i 

y2 5 :-\ 26-(2-dimethylamino-3-phenylpropyl )sulph inylpr ist ina- 



r 

i namy c in Ilg 



- 26-(2-dimethyLaminobutyl)suLphinyLpristinamycin Ilg 
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it 



2,0 
t 



2/5 



h 26-(3-azetidinyl)sulphonylpristinamycin Ilg 

- 26-(1-methyL-3-azetidinyl)sulphonylpristinamycin Ilg 

} 

i 26-<1-ethyl-3-azetidinyl)sulphonyLpristinamycin Ilg 

j 

1 26-(1-isopropyl-3-azetidinyl)sulphonylprist inamyc in Ilg 
26-(3-pyrrolidinyl)sulphonylpristinamycin IIq 
26-(1-methyl-3-pyrrolidinyl)sulphonylpr ist inamyc in Ilg 

- 26-(1-ethyl-3-pyrrolidinyL)sulphonylpr ist inamyc in Ilg 
26 - < 1-isopropyl~3-pyrrol idinyL )suLphonyLprist inamyc in 



r 



15 - 



26-<3-piperidyl)sulphonylpristinamycin Ilg 
2 6 - ( 1-methyl-3-piperidyl )sulphonylpr ist inamycin Ilg 
26-( 1-ethyl-3-piperidyl )sulphonylpn'st inamyc in Ilg 
26-(4-piperidyl)sulphonylpristinamycin Ilg 
26-(1-methyl-4-piperidyl)suLphonyLpristinamycin Ilg 
26-(1-ethyl-4-piperidyl)suLphonylpristinamycin Ilg 
26-(3-azepinyl)sulphonylpristinamycin Ilg 



|-26-(4-azepinyL)suLphonyLpristfnamycinIIg 

jp ; 26-(2-cyclopropytaminoethyl)sulphonylprist inamyc in Ilg 

jfj 26-(2-cyclobutylaminoethyl)sulphonylpristinamycin Ilg 

' ' ! " I 

^ 26-(2-cycLopentyLaminoethyL)suLphonyLpristinamycin Ilg 

H 

4 26-(2-cyclohexylaminoethyl)sulphonylprist inamyc in Ilg 

7 

- 26-(N-cycLohexyl-N-methyl-2-aminoethyl )sulphonylpr i s - 
tinamycinllg 

r 26-(2-methyLaminoethyl)sulphonylprist inamyc in Ilg 

A 

h 26-(2-ethylaminoethyl)sulphonylprist inamyc in Ilg 
-« 26-(2-propylaminoethyl)suLphonylprist inamyc in Ilg 
26-(2-isopropylaminoethyl )sulphonyLpr ist inamyc in I Ig 
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26-(2-butylaminoethyl)suLphonylpristinamycin Ilg 
26-(2-isobutyLaminoethyl)sulphonylpristinamycin Ilg 
26-<2-n-decylaminoethyL)sulphonylpristinamycin Ilg 
26-(2-dimethylaminoethyl)sulphonylpristinamycin Ilg 

5 f- 26- ( 2-d i e t hy I am i noe thy L ) su L phony Ipr i s t i namyc i n Ilg 

i 

-4 26-(2-dipropylaminoethyl)sulphonylpristinamycin Ilg 

-? 26-(2-diisopropyLaminoethyL)sulphonylpristinamycin Ilg 

El 

A 26-(2-dibutylaminoethyl)sulphonylpristinamycin Ilg 
26-(2-diisobutylaminoethyl)sutphonylpristinamycin Ilg 
1 & \y 26-< N-e thy I -N-me t hy I -2-am i noe t hy L ) s u I phony L p r i s t i na- 
myc i n Ilg 



1$ / 26-C2-(1-azetidinyL)ethyl3sulphonylpristinamycin Ilg 

I h V \ 

\ {J 26-C2-(1-pyrrolidinyL)ethyl]suLphonyLpristinamycin 

-^15 j- // 26-(2-piperidinoethyL)sulphonylpristinamycin Ilg 

/-. 26-C2-(1-azepinyL)ethyL]suLphonyLpristinamycin Ilg 

26-(2-morphoUnoethyl)suLphonylprist mamycin Ilg 
-5 26-L2-(1-piperazinyl)ethyllsutphonylpristinamycin Ilg 
^ 26-C2-(4-methyL-1-piperazinyl)ethyl]sulphonyLpristina- 

20 mycin Ilg 

I ) - 26-C2-(4-methyl-1-homopiperaz inyL )ethyl Isulphony Ipr i s- 
t i namyc in Ilg 

- 26-C2-(1-imidazolyl)ethyL]suLphonyLpristinamycin Ilg 

s ^ 

26-(2-dimethyLaminocarbamoyLoxyethyL)suLphonyLpnstma- 



J ^ 26-<2-diethyLaminocarbamoyloxyethyl)sulphonylpristina- 
myc in Ilg 
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- - 26-(2-diisopropylaminocarbamoyloxyethyl)sulphonylpris- 
t i namyc in Ilg 

J — ; 26-[2-(4-methyl-1-piperazinyl)carbamoyloxyethyl]sulpho- 
nylpHstinamycin Ilg 



10 



I* — 



If 

I 1 



26-C2-(2-azetidinyl)ethyL]sulph6nylpristinamycin Ilg 

. & 

26-C2-(3-azetidinyl )ethyL]sulphonyLpristinamyc in 1 1 o 



26-C2-(2-pyrrol idinyL )ethyt Dsulphonylpr 

26-C2-(3-pyrroL idinyL )ethyL]suLphonylpr 
h 

26-C2-(2-piperidyL)ethyL]suLphonyLprist 
26-C2-(3-piperidyL)ethyL]suLphonylprist 



stinamycin Ilg 
stinamycin Ilg 
namycin Ilg] 
namycin Ilg 



- j 26-C2-(4-piperidyl)ethyl]sulphonyLpristinamycin Ilg 



26-[2-(2-azepinyl)ethyl]sulphonylprist inamyc in Ilg 
26-C2-(3-azepinyl )ethyl]sulphonylprist inamyc in Ilg 
26-C2-(4-azepinyL)ethyl]sulphonyLpristinamycin Ilg 
15 11- 26-C2-(3-quinolyl)ethyl]sulphonylpristinamycin Ilg 
26-C2-(4-quinoLyL )ethyl]sulphonylprist inamyc in Ilg 
26- [ 2- ( 1,2,3,4-tetrahydro-2-isoquinolyl )ethyl DsuLphonyL 
pr i s t i namyc in Ilg 
jt 26-C2-(1-isoquinoLyL)ethyL]suLphonylpristinamycin Ilg 
20 |-s 26-(2-imidazolylethyl)sulphonylprist inamyc in Ilg 

![j 26-(2-cycLopropyLamino-1-methyLethyL )sulphonyLprist i n a - 
mycin Ilg 

y 2 6-(2-cyclobutylamino-1-methylethyl)sulphonylpristina- 
myc in Ilg 

il 25 y 26-(2-cycLopentyLamino-1-methylethyL)suLphonyLpristina- 
myc in Ilg 



f 



^ 
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) ' ^ 2 6 - ( 2- c y c I oh e x y I am i no- 1 -me t h y I e t h y L ) s u L p h ony L p r i s t i n a- 
my c i n 1 1 g 

f 26-[2-( N-c y c lohexyl-N-methylamino)-1-methylethyl)- 




s u l phony I p r i s t i namy c i n IIb 
| i) ^ 6-(2-methyLamino-1-methyLethyl ) sulphonylprist inamyc in 

II B 

y ) & 26- ( 2-e t hy I am i no- 1 -me t h y L e t hy I ) s u I p hony I p r i s t i n amy c i n 
II B 



7 26-(1-methyL-2-propyLaminoethyl)suLphonyLpristinamycin 

/ // 

- ^10 © 26-(2-isopropylamino-1-methylethyL)sulphonylpristina- 
mycin 1 1 g 

J fjj 26- ( 2-bu t y L am i no- 1 -me t h y L e t hy L ) s u I p hony I p r i s t i n amy c i n 

us 

26-(2-isobutylamino-1-methylethyl )sulphony Lpr ist i n a - 
15 myc in I Ig 

^ 2 6- ( 1-methyl-2-n-decylaminoethyl )sulphony Lpr ist ina- 

myc i n 1 1 5 

J ^^2 6 -(2-dimethylamino-1-methylethyl)sulphonyLpristina- 

mycin Ilg 

^ 2 0 Q~~26 -(2-diethyLamino-1-methyLethyL )sulphonyLpr ist ina- 
myc i n 1 1 □ 

; ; ^ \jT*26 - (2-dipropylamino-1-methyLethyL )sulphonyLpr istina- 
my c i n 1 1 g 

J; ,-2 6- (2-diisopropyLamino-1-methyLethyL)sulphonyLpristina- 
25 mycin I I g 

*S J 26-(2-dibutylamino-1-methylethyl)sulphonylpristina- 
mycinllg / 
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- 26-(2-diisobutylamino-1-methylethyl)suLphonylpristina- 
mycin Ilg 

- 26-C2-(N-ethyl -N-me t h y L -amino )-l-methylethyl]sulphonyl- 
pristinamycin Ilg 

A 5 - 26-[2-(1-(azetidinyl)-1-methytethyl]suLphonylpristina- 

. \ 
my c i n Ilg 

- 26-C1-methyl-2-(1-pyrrol i d i ny I )ethyL]suLphonylpristina- 



my c i n^ Ilg 

- 26-(1-methyl-2-piperidinoethyl)sulphonylpristinamycin 
10 Ilg . 



- 2 6 - C 2^( 1-azepinyl)-1-methyLethyL]sulphonylpristina- 
i n^mjc in Ilg * 

- 26-(1-methyt-2-morpholinoethyl)sulphonylpristinamycin 

I ~ 1 5 - -f 26-[1-methyl-2-(1-piperazinyl)ethylIlsuLphonylpristina- 

x ' . > - . , ' • 

my c i n I I q 

h - 26-C2-(4-methyl-1-piperazinyl)-1-methylethyl]sulphonyl- 

pris'tinamyc in Ilg > 

, " - 26-C2-(4-methyl-1-homopiperazinyt)-1-methyLethyL3- 
20 sulphonylprist inamyc in Ilg 8 
1^) c 26-C2/-(1-imida-zolyl)-1-methylethyl]sulphonylpristina- 

* ./ °\ 

m y c i n • 1 1 g 

J/ v jf-- 26-(2-dimethylaminocarbamoyloxy-1-methylethyL)sulphonyl 
pristinamycin I In 
**■ -2 5 ^ 26-(2-diethylaminocarbamoyloxy)-1-methylethyl)-sulphony 
pristinamycin Ilg 
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- 2 6 - ( 2 - d i isopropylaminocarbanioyLoxy-l-methy Lethyl ) - 
suLphonylprist inamycin Ilg 

-26-C2-(4-methyl-1-piperaz i n y I )carbamoyLoxy-1-niethyl- 
ethyllsulphonylpristinamycin Ilg 

q 26-C2-(2-azetidinyl)-1-methylethyl]sulphonylpristina- 



myc in 1 1 o 

y 26-[2-(3-azetidinyl)-1-methyLethyL3sulphonylpristina- 
m y,c in 1 1 B 

- 26-C1-methyL-2-(2-pyrroL idinyt)ethyl]sulphonylpristina 
nry c i n Ilg 

/-; 26 - Z t-me thyl-2-(3-pyrroL idinyL )ethyL Dsulphonylprist ina 
myc in Ilg 

- 26-M-methyl-2-(2-piperidyl)ethyl]sulphonylpristina- 

~ - K ? i 

rn^/c in 1 1 Q | 

^ 2 6 - [> methyl -2 ~(3-piperidyl)ethyl]sulphonylpristina- 

my,c i n Ilg 

,/ ■ 

fi 7 2 6 - [ 1-methyl-2-(4-piper idyL )ethyL Dsulphonylpr ist ina- 

v ] 

myc in Ilg 

£y 2 6 - C 2,- (2-azepinyt )-1-methyLethyl]sulphonylpr istina- 

yf \ 
m y c i n 1 1 g ! 

/ 

-/ 26-C2-(3-azepinyL)-1-methyLethyL]suLphonyLpristina- 



ntycin- Ilg ! ! 

7 26-C2-(4-azepinyl )-1-methylethyt DsulphonyLpristina- 
mycin' Ilg 



>- 26-M/methyl-2-(3-quinoLyl)ethyl]sulphonylpristina- 



myc in ''lie 



4 



- 19 - 



< 

q 26-C1-methyl-2-(4-quinolyl )ethyl]sulphonylpristina- 
my c t n 1 1 g | 
\ > 0 26-C 1 -me t hy I -2- ( 1 , 2 ,3, 4- te t r ahydro-2- i soqu i no I y L ) e t hy I D- 

Y \ 

sulpho'nylprist inamyc in Ilg \ 

./ 

5 j - 26-C2 / -(1-isoquinolyl)-1-methylethyl3sulphonyLpristina- 



my c i n 1 1 g 

i 

26-(2-imidazoLyl-1-methyLethyl)sulphonylprist inamyc in Ilg 

\ v ^' 26-(2-cyclopropylamino-2-methy k lethyl)sulphonyLpristina- 

f 

my c i n Ilg 

' 10 26-(2-cyclobutylamino-2-methylethyl)suLphonylpristina- 

i 

myc in Ilg 

, . / 

i,J ^ 26-(2-cycLopentylamino-2-methylethyl )sulphonyLprist i n a - 
m y c i n 1 1 g 

| . J) - 26-(2-cyclohexylamino-2-methylethyL)sulphonylpristina- 
15 myc in IIb 

I A* " ri 26- C 2- ( N- c y c L o h e x y L -N-me t hy L-amino)-2-methylethyl]- 

l yf \ 

sulph'onylprist inamyc in IIb . 

J ,/ 

rj 1 e 26-<2-methylamino-2-methylethyL)suLphonylprist inamyc in 

... IIB 

| 20 - 26-(2-ethylamino-2-methylethyl)sulphonylpristinamycin 
I^Q - 26-(2-methyl-2-propylaminoethyl)sulphonylpr ist inamyc in 



3 -r 26-(2-isopropylamino-2-methylethyL)sulphonylpristina- 
25 mycin Ilg 

| ,1 „r 26-(2-butyLamino-2-methylethyl)sulphonylpristinamycin 

lie 

\ 



1/ 
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3 J 



10- 



J 



J 15 



• 20 



7 * 



26-(2-isobutylamino-2-methylethyl )sulphonylpristina- 
mycinllg 

- 26-(2-methyl-2-n-decylaminoethyl )sulphonyLprist i n a - 
mycin Ilg 

- 26-(2-dimethylamino-2-methylethyL)suLphonytpristina- 
mycinllg 

- 26-(2-diethylamTno-2-methylethyl )sulphonylprist inamyc in 

- 26-(2-dipropylamino-2-methylethyl )sulphonytpristina- 
mycj n I I B - 

- 26-(2-di isopropylamino-2-methylethyl )sulphonyLpristina- 
my c i n 1 1 b 

- 26-(2-dibutyLamino-2-methyLethyl)suLphonylpristina- 
m y c j n I I Q 

y ■ 

-/ 26-(2-diisobutylamino-2-methylethyL)suLphonylpristina- 
my/rin II B 

- 26-C2-(N-ethyl-N-methyl -amino )-2-methyl ethyl] sulphonyl- 

. f . ' . .... . 

p r t st inamyc in Ilg I 

2 6 - L2 - ( 1-azet idinyl )-2-methylethyl DsuLphonylpristina- 
myc in II B J 

- 26-C2-niethyl-2-(1-pyrrol idinyDethyLlsuLphonylpristina- 



my^cin Ilg 

/ 

- 26-(2-methyl-2-piperidinoethyl )sulphonyLpr ist inamyc in 

T 

- 26-[2-(1-azepinyL)-2-methylethyl]sulphonylpristina- 
mycinllg \ 
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: J 



- 26-(2-methyL-2-morpholinoethyl)sulphonylpristinamycin 
-2 6-C2-methyl-2-(1-piperazinyL)ethylDsuLphonylpristina- 

• . x' i 

my c i n * I Ig 

) ij 5 q 26-[2-(4-methyl-1-piperazinyl)-2-methylethyl]sulphonyL- 

. >f \ 

prist mamycin Ilg \ 

" ; - 2 6 - C 2^"("4 -methyl-1-homopiperazinyl)-2-methylethyl]- 

I 

suLphonylpnst inaniyc in Ilg I 
t> 2 6 - C 2^( 1-imidazoLyl )-2-methylethyl Dsulphonylpr ist ina- 
10 mycin Ilg 

3 # 26-(2-dimethylaminocarbamoyloxy-2-methyLethyl)sulphonyl- 

pristi namyc in Ilg 

J J .j^2 6-(2-diethylaminocarbamoyloxy-2-methylethyl)sulphonyl- 

pristinamycin Ilg 

J 1 5 ^ 26-(2-di i sopropy LaminocarbanioyLoxy-2-(nethy Lethy L ) - 

sulphonylpr ist inamyc in Ilg 

X ^ -^2 6-[2-(4-methyl-1-piperazinyl)carbamoyloxy-2-methyl- 
1 >T 

e t h y L ] s u L p h ony L p r i s t i n amy c i n Ilg 

^ \ 

- 26-C2-(2-azetidinyl)-2-methylethyl)suLphonylpristina- 
2 0 my c i r^ll g 

v ~> - 26-C2r(3-azetidinyL)-2-methyLethyL]suLphonylpristina- 

3 . y 1 

my c i n I Ig > 



- 26-C2-methyL-2-(2-pyrrol idinyL )ethyL Dsulphonylpr ist ina- 



my c i n I I g s) 
^25 - 26-[2-methyl-2-(3-pyrrolidinyl)ethyl]sulphonylpristina- 
mycin Ilg 



I 



t 
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- 26-C2-methyl-2-(2-piperidyL )ethyL3sulphonylprist ina- 



myc i n Ilg 

I -/ 26-C2-methyl-2-(3Tpiperidyl)ethyl3sulphonylpristina- 
m y^c in Ilg 

V 5 - 26-C2,-methyl-2-(4-piperidyl)ethyl3sulphonyLpristina- 

• K ^ 

myc in Ilg ( 

2 6- [2/- ( 2 -a zep inyl )-2-methylethyl3sulphonylpristina- 



m/cin II B 

' . / 

J - 26-C2;- ( 3-a zep i ny I ) -2-me t hy I e t hy L 3 su I phony I p r i s t i na- 
10 myc in Ilg I 



^2 6-C2^( 4- a zep inyl)-2-methylethyL3sulphonylpristina- 



myc in Ilg 



I / 4 26-C2-methyl-2-(3-quinolyl)ethyl3sulphonylpristina- 

■if 

my c i n 1 1 g 



\ j-15 Iq 26-[2^methyl-2-(4-quinoLyl )ethyl 3sulphonyLpr ist ina- 



mycinllg 



J A 26-C2^methy L-2-( 1 , 2 , 3 , 4- 1 e t r a h y d r o-2 - i s oqu i n o L y L )ethyL 3- 
\ ^ ~) 

s u L ph ony L p r i s t i n amy c i n Ilg ' 

/ 

& 2 6 - C 2y ( 1-isoquinolyl)-2-methylethyl3sulphonylpristina- 
,-20 mycin Ilg I 

\i\ / . 

j\J ^ 26-(2-imidazoLyl-2-methylethyL )sutphonylpnst inamyc in 



1 1 



B 



^26-<2-dimethylamino-3-phenylpropyl)sulphonylpristina- 



my c i n I I g 

*2^5> - 26-(2-dimethylaminobutyl)sulphonylpristinamycin Ilg 

I • & 

n According to the invention, the products of 
general formula (I) can be prepared by oxidation of a 
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derivative of prist inamyc in I I g , of its salt or of a 
protected derivative, of general formula: 




(II) 



n which R is defined as above, it being understood that 
in the cases where R contains a sulphur-containing hetero 
cyclic ring, the sulphur atom can be in the form of a sul- 
phide, sulphoxide or sulphone. 

The reaction is generally carried out by means of 
an oxidizing agent, optionally prepared in situ, in an 
aqueous medium or in an organic solvent, preferably a 
chlorinated solvent (methylene chloride, 1 ,2-d i c h L oro- 
ethane or chloroform, for example) or an alcohol (methanol 
or t e r t-bu t ano I , for example) or a mixture of these sol- 
vents. Optionally the operation can be carried out under 
nitrogen. 

Among the oxidizing agents which are suitable for 
preparing a product of general formula (I) in which 
n = t 1 - ^i t is possible to mention organic perac ids : per- 
carboxylic or persulphonic acids (for example peracet ic, 
pertrifluoroacetic, performic, perbenzoic, m-chloroper- 
benzoic, p-nitroperbenzoic, permaleic, monoperphthalic, 
percamphoric or p-toluenepersulphonic acids ) - or inorganic 



'1 
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perac ids (for example periodic or persuLphuric acid). 

When the intention is to prepare a product of 
general formula (I) in which n = 2, the operation is 
advantageously carried out in the presence of selenium 
5 dioxide and hydrogen peroxide, using the salt of the pro- 
duct of general formula (II), or in the presence of a per- 
acid such as those referred to above, especially pertri- 
fluoroacetic acid, or m-chLoroperbenzok acid. 

When the derivative of pristinamycin Ilg of 
10 general formula (II) is used in the form of a salt, use is 
made of the salts formed with organic or inorganic acids, 
preferably with trif luoroacet ic, tartaric, acetic, benzoic 
or hydrochloric acids. 

When the product of general formula (II) is used 
15 in the form of a salt or of a protected derivative, the 
reaction is advantageously carried out at a temperature 
between -40 and 50fxC. 

When it is intended to prepare a product of gene- 
ral formula (I) in which n = 1,, it is also advantageous 



20 to operate by starting from the derivative of pristina- 
mycin Ilg of general formula (II) in the presence of an 
alkali metal bicarbonate (for example sodium bicarbonate) 
at a temperature between -60 and -40°C. 

When R contains an alkylamino or c y c I oa I k y I am i no 

25 substituent, it is also possible to utilize a protected 
derivative of the product of general formula (II). The 
latter can be protected by any am i ne-pr o tec t i ve group 
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whose introduction and removal do not affect the remainder 
of the molecule; use is advantageously made of the tri- 
fluoroacetyl group which can be removed after the reaction 
by treatment with an alkali metal bicarbonate (sodium or 
potassium bicarbonate) in an aqueous solution. 

The products of general formula (II) can be pre- 
pared by the reaction of a product of general formula:(f ^ 

R-H // h\ 



( 1 1 I ) / % 




(IV) 



that is to say p r i s t i namy c i n IIa- 

^ The reaction is usually carried out in an organic 
solvent such as an alcohol such as methanol or ethanol, 
15 or a chlorinated solvent such as methylene chloride, 1 , 2.£j 
d i c h I o r oe t h ane or chloroform, or in a mixture of these 
solvents (for example methylene c h I o r i de / me t h ano I ) at a 
temperature between -30 and 50°C. 

Occasionally it may be advantageous to operate in 
20 the presence of a tertiary amine, for example t r i e t h y I am i n e , 
or of an ethanolamine (for example d i me t h y I e t h a no L a m i n e) , 
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A person skilled in the art will understand that, 
when R denotes a radical containing a secondary amine 
group capable of interfering with the reaction, this group 

5 will need to be protected beforehand, before the product 
of general formula (III) is reacted with the product of 
formula (IV). Any usual means which enables a secondary 
amine function to be blocked in the form of a labile radi- 
cal can be used for this purpose- It is especially advan- 

10 tageous to use the trif luoroacetyl radical as a blocking 

radical which can be removed as described above- In such a 
case, however, it is not absolutely essential to remove 
the protective radical, and the protected derivative can be 
used directly in the oxidation reaction. 

15 According to the invention, the products of gene- 

ral formula (I) in which n is equal to 2 can also be pre- 
pared by the oxidation of a product of general formula (I) 
in which n is equal to 1. 

The reaction is carried out under conditions which 

20 are similar to the conditions described above for preparing 
a product of general formula (I) in which n = 2 starting 
from a p r i s t i n amy c i n Ilg derivative of general formula 
(II). 

The new products of general formula (I) can be 
25 purified by known methods, for example by crystallization, 
chromatography or successive extractions in an acidic or 
basic medium. For the person skilled in the art who is 
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aware of the sensitivity of synergist ins, in an alkaline 
medium, a "basic medium" is understood to mean a medium 
which is just alkaline enough to liberate the parent sub- 

5 stance from its salt of addition with an acid, that is to 
say a medium whose pH does not exceed 8. 

It is well known that the synergist ins obtained 
by fermentation constitute products which are greatly 
.sought after by medical practitioners for the treatment 

10 of many complaints due to Gram-positive bacteria (of the 
Staphylococci, Streptococci, pneumococci or enterococci 
type) and Gram-negative bacteria (of the Haemophilus, 
gonococci, meningococci type). However, these products 
have the disadvantage of being insoluble in an aqueous 

15 medium and consequently can be administered only by oral 
route, generally in the form of gelatine capsules, coated 
pills or tablets- In view of this insolubility, it has 
hitherto been impossible to use the known synergistins 
when the patient is unable to swallow; this is the case, 

20 in particular, in paediatrics and in reanimation, while 
the activity spectrum of these products would render them 
a valuable indication in many circumstances, for example 
in cases of comatose septicaemias. 

The new products according to the invention have 

25 the considerable advantage of being capable of being dis- 
solved in water, usually in the form of salts, in usable 
therapeutic doses, and of enhancing, via a synergism 
phenomenon, the antibacterial action of pristinamycin I/\, 
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virgin iamyc in S or of derivatives of soluble synergistins 
of general formula: 



\ 




( V) 



. ■ ^ 

5 - x in which Y denotes a hydrogen atom or a dimethylamino radv 
c a I and 

either f- ) denotes a single bond, 2 and R -| denote 

a hydrogens-atom and X denotes a radical of general formula 




tf 



-N 



( VI ) 



.,0 

ft 



15 



in which: 

"j? either R 2 denotes a hydrogen atom and R3 denotes a hy- 
droxy or alkyl radical optionally substituted by a carboxy, 
a I k y I o x y c a r bon y I , hydroxy, alkylamino or dialkylamino radi- 
cal whose alkyl radicals can form, with the nitrogen atom 
to which they are attached, a 4 to 7-membered hetero-cyclic 
ring chosen from azetidinyl, py r r o I i d i ny I , piperidinyl, 
piperazinyl, N-alkylpiperazinyl or azepinyl rings, or* R3 
denotes a cycloalkyl radical containing 3 to 7 carbon atoms 

\ 



"■ft 



or a saturated 4 to 7-membered heterocyclic ring chosen 



from the azetidine, pyrrolidine, piperidine and azepine 
rings, these heterocyclic rings being optionally capable 



or R 2 denotes a formyl or alkylcarbonyl radical and R3 
denotes an alkyl radical substituted by a carboxy, alkyl- 
amino or dialkylamino radical whose alkyl radicals can 
form, with the nitrogen atom to which they are attached a 4 
to 7-membered heterocyclic ring chosen from azetidinyl, 
pyrrolidinyl, piperidinyl, piperazinyl, N-alkylpiperazinyl 
or azepinyl ring, or R3 denotes a 4 to 7-membered- hetero- 
cyclic ring chosen from the azetidine, pyrrolidine, pipe- 
ridine and azepine rings, these heterocyclic rings being 
capable of being substituted by an alkyl radical on the 
nitrogen atom, 



j. or R 2 and R3, which are identical or different, denote an 
alkyl radical optionally substituted by a carboxy, alkyl- 
oxycarbonyl, hydroxy, alkylamino or dialkylamino radical 
whose alkyl radicals optionally form, with the nitrogen 
atom to which they are attached, a 4 to 7-membered hetero- 
cyclic ring chosen from azetidinyl, pyrrolidinyl, piperi- 
dinyl, piperazinyl, N-alkylpiperazinyl or azepinyl 
C7 or R2 and R3 form, together with the nitrogen atom to 
which they are attached, a 4 to 7-membered heterocyclic 
ring chosen from the azetidine, pyrrolidine, piperidine, 
morpholine and piperazine rings, optionally substituted 



of being substituted by an alkyl radical on the 



nitrogen 



a torn, 
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by an aLkyl radical, 

2 ) or / — denotes a double bond, X denotes an oxygen atom 
and Z deno tVs a radical of general formula: 



def i ned as f ol lows 



7 



-CH 

(VII) 



I ^a ) either R 1 and R5 each denote a hydrogen atom and R4 
\ denotes a 3-pyrrolidinylthio or 3- or 4-piperidylthio 

radical (these radicals being optionally substituted by an 
alkyl radical) or R4 denotes an alkylthio radical substi- 
10 tuted by one or two h y d r o x y s u I p hony I , alkylamino, or di- 
alkylamino (optionally substituted by a mercapto or dial- 
kylamino radical) radicals, or by one or two rings chosen 
from piperazino (optionally substituted by an alkyl or 
me r c ap t oa I k y I radical) morpholino, t h i omo r p h o I i no , pi- 
15 peridino, 1 -p y r r o I i d i n y I , 2-, 3- or 4-piperidyl and 2-or 
3-py rrol idiny I radicals (the latter two rings being op- 
tionally substituted by an alkyl radical on the nitrogen 
^ atom), 

v; / b) or Ri and R5 together form a valency bond and R4 de- 

\ V V. 

20 notes a 3-pyrrolidinylamino, 3- or 4-piperidylamino, 

3-py r r o I i d i n y I ox y , 3- or 4-piperidyloxy, 3-pyrrolidinyl- 
thio or 3- or 4-piperidylthio radical (these radicals be- 
ing optionally substituted by an alkyl radical on the ni- 
trogen atom in the ring), or R4 denotes an alkylamino, 



alkyLoxy or alkylthio radical substituted by one or two 
hydrox ysulphonyl , alkylamino, dialkylamino (optionally 

substituted by a dialkylamino radical), t r i a I k y I ammon i o 
•or 4 - or 5-imidazolyl radicals or by one or two rings 

5 chosen from piperazino (optionally substituted by an alkyl 
or mercapto alkyl radical), morphol ino, th iomorphol ino, 
piper idino, 1-pyrrolidinyl, 2-, 3- or 4-piperidinyl and Tf- 
or 3-py r rolidinyl . radical (the tast two rings being op- 
tionally substituted by an alkyl radical on the nitrogen 

10 atom), it being understood that, the alkyl radicals and 
alkyl moieties referring to the symbols of the general 
formula (V) contain 1 to 5 carbon atoms and form a linear 
or branched chain. 

i Some of the derivatives of synergistins of general 

v 

15 formula (V) can have isomeric forms.- It is to be under- 
stood that these isomeric forms as well as their mixtures 
can be advantageously associated with the products of gen- 
eral formula (I). 

The products of general formula (V) defined as 

20 above under 1), with the exception of those in which R£ 

denotes a formyl or alkylcarbonyl radical, can be prepared 
by the action of an amine of general formula: 



HN (VIII) 



i^^in which R 2 and R3 are defined as above, on a synergistin 
25 of general formula: 
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(IX) 



in which Y denotes a hydrogen atom (virgin iamycin S) or 
the dimethyLamino radical (pristinamycin I a > ✓ i n the 
presence of an alkali metal cyanoborohy dr i de . 

P 

5 operation is generally carried out with an 

excess of amine of general formula (VIII) in the presence 
of an alkali metal cyanoborohydr ide such as sodium cyano- 
borohydride, in an organic solvent such as an alcohol con- 
taining dissolved gaseous hydrogen chloride (methanol ic 

10 hydrogen chloride or ethanolic hydrogen chloride) at a 

temperature between 0 ° C and the reflux temperature of the 
reaction mixture, preferably at a temperature in the re- 
gion of 20°C. 

The reaction can be advantageously carried out in 

15 the presence of a drying agent sucti as molecular sieves . 

The products of general formula (V) defined as 
above under 1) in which denotes a formyl or alkylcar- 

bonyl radical and R3 denotes an alkyl radical substituted 
by a carboxy, alkylamino or dialkylamino radical whose al- 

20 kyl radicals optionally form, with the nitrogen atom to 



"J 
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which they are attached, a 4 to 7-membered heterocyclic 
ring chosen, from azetidinyl, pyrrol idinyl,piperidinyl, 
piperazinyl, a I k y I -p i p e r a z i n y I or azepinyL ring, or de- 
notes a saturated 4 to 7-membered heterocyclic ring chosen 
from the azetidine, pyrrolidine, piperidine and azepine 
rings, these heterocyclic rings being capable of being 
substituted by an", a Iky I radical on the nitrogen atom, and 
Y is defined as above, can be prepared by the action of a 
product of general formula: ^ - 

' I R 6 - CO - Q < ' (X) i 

in which R$ denotes a hydrogen atom or an alkyl radical 
and Q denotes a halogen atom or an a I k y I c a r bon y I 6 x y radi- 
cal, on a product of general formula: 




(XI) 



/ 

>in which Y is defined as before and R't. has the cor res- 

f A* 

ponding definition of R3 which is given above. 

^ The reaction is usually carried out in an organic 
solvent such as pyridine, in a chlorinated solvent (methy- 
lene chloride) or an ether (tetrahydrof uran) in the presence 
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of an acid acceptor such as an organic base such as 
triethylamine or an inorganic base such as an alkali metal 
carbonate or bicarbonate such as sodium bicarbonate, the 
operation being carried out at a temperature between 0 

5 and 80°C . 

It is to be understood that, when ^Rj 3 denotes a 
radical containing a secondary amine group, the said group 
must be protected before the product of general formula 
(X) is reacted with the product of general formula (XI). 

10 The protection is carried out under the conditions des- 
cribed earlier for the preparation of the product of the 
general formula (II). 

It is also to be understood that, when R2 and/or 
R3 in the general formula (VIII) denote a radical con- 

15 taining a secondary amine group, the latter must be pro- 
tected beforehand, before the product of general formula 

(VIII) is reacted with the product of general formula 

(IX) . The blocking and the deblocking are carried out as 
described earlier. 

20 The products of general formula (V) defined as 

before under 2), in which Y is defined as before and the 
other symbols are defined as before under ^2) a) can be 
prepared by the action of a product of general formula: ^ - 

4i ^ «■*,-«, ^ <x,,) ^ 

<j 5 - ^n which R'^ has the definition of R4 given earlier under 
2) <a ) , on the product of general formula: 
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/ 



A ■ 



4? 



t 




0^ 



n which Y is defined as before 



(XIII) 



jj^ The operation is usually carried out in an organic 
solvent such as an alcohol such as methanol, or a chlori- 
5 nated solvent such as chloroform, or a mixture of these 

solvents, at a temperature between 0 °;C and the reflux tern- 
perature of the reaction mixture, preferably at a tempera- 
ture in the region of 20°C. 

The products of general formula (XIII) can be pre- 
10 pared by the action of an alkali metal borohydride such as 
sodium cyanoborohydr i de on a product of general formula: 






(XIV) 




|^in which Y is defined as before. 
15 _ The operation is usually carried out in an organic 
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solvent such as an ether such as tetrahydrof uran, or an 
alcohol, for example isopropanoL, in the presence of an 
acid such as trif luoroacet ic acid, at a temperature be- 
tween 0°G and the reflux temperature of the reaction 

J 

mixture, preferably at a temperature in the region of 
20°C. 

I The products of general formula (XIV) can be 
obtained by the action of a product of formula: 




N - CK 



/| KJ CH3 x 2 (XV) 

/^in which either X-j denotes an alkyloxy radical and X2 

10 denotes an alkyloxy or d imet hy L ami no radical, or X y and 

Xg both denote a d i me t hy I am i no radical, on a product of 

general formula (IX). 

In practice, it is advantageous to react tert- 

bu 1 0 x y b i s ( d i me t hy I am i no ) me t h a ne with the product of general 

15 formula (IX), the operation being carried out in an organic 

solvent such as a chlorinated solvent such as 1,2-dichloro- 

ethane, or an amide (for example d i me t h y I f o r m a m i d e ) at a 

temperature between 0 and 80° C, preferably at a tempera- 

o ^ 

ture in the region of 20 C. 



20 The products of general formula (XV) can be pre- 

pared according to the methods described by H. Bredereck 
et al., Chem. Ber., 101 , 41 and 3058 (1968) and Chem. Ber., 
106 , 3725 (1973). 
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The products of general formula (V) in which Y is 
defined as before and the other symbols are defined as 
earlier under^2) ^ ) , except for R4 denoting a 3-py rro- 
lidinyloxy, 3- or 4-p i pe r i dy I o x y or alkyloxy radical, op- 
tionally substituted as defined under 2) b), can be pre- 
pared by the action of a product of general formula: v 



R" 4 - H 



(XVI ) 



X 



in which R"4 has the definition of R4 given above, on 
a product v o.f general formula (XIV) in which Y is defined 
10 as e a r Jrije r . 

fj The reaction is carried out in an organic medium 
in the presence of an acid (for example acetic acid or a 
mixture of acetic acid with catalytic quantities of tri- 
fluoroacetic acid), in the presence or absence of a sol- 
15 vent, at a temperature between 0 and 50°C; preferably at 



20 



25 



is ' > X 



a temperature in the region of 20 C 



Where applicable, the solvent can be chosen from 
organic solvents such as ethers ( te t rahy drof ur an ) , alco- 
hols (ethanol) and chlorinated solvents (methylene chlor- 
ide or chloroform, for example) . 

The products of general formula (V) in which Y is 
defined as before and the other symbols are defined as 
earlier under 2) b) can be prepared by the action of a 



V. 

product of general /formula 

R " ' 4-H 



1 



,4 



(xvii )V 



in which R" '4 is defined as R4 under 2) b), on a product 



/&W\ ill 



J) 



erf general formula 
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15 



6' 



10 




(XVIII) 



/in which Y is defined as before and denotes a tosyLoxy, 
acetyloxy, trimethyLsilyLoxy or dialkyloxyphosphoryloxy 
radical whose aLkyt moieties contain 1 to 4 carbon atoms 
forming a Linear or branched chain or Z -) denotes a chlor- 
ine a torn . 

The operation is usually carried out in an organic 
solvent such an ether such as tet rahydrof uran, an alcohol 
such as ethanol, or a chlorinated solvent (methylene chlo- 
ride or chloroform, for example) at a temperature in the 
region of 20° 6 t . The reaction is carried out in a basic 
medium, for example in the presence of an alkali metal 
hydride or an alkali metal alcoholate such as sodium eth- 
oxide or potassium tert-butox ide. 

Wh^^ ^'J4 is different from a substituted alkyl- 
oxy or (heterocyclic ring radical )oxy radical, it is also 
possible to operate either in a neutral medium at a tem- 
per a t u r e ^ be t we e n 0 and 50°G, in one of the solvents men- 



20 



tioned above, or in an acetic medium under conditions 
identical to those described earlier for the action of a 
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product of general formula (XVI) on a product of general 
formula (XIV) . 

^ The products of general formula (XVIII) can be 
prepared by acid hydrolysis of a product of general for- 
mula (XIV) to obtain a product of general formula: 

^ ^ 




( XIX ) 



7 



foil owed : 



>ne r a I formula: 



\ ) |0C ) either by the action of a product of gei ^ 
1 f/ ^ f 1-X ^\^\ (XX) ^ 

ch X denotes a halogen atom and Z'i has the defi- 



i A% * i n wh i 
\ 

nition given before for Z -j , except for denoting a chlor- 



ine atom 



\ ) or by the action of a product, of formula: |^ 



. 5 ) 3 p ci 2 



(XXI) y t 



j' |,15'i v to obtain a product of general formula (XVIII) in which 
Zi denotes a chlorine atom. 

IL^' The hydrolysis of the product of general formula 

t 

(XIV) to the product of general formula (XVIII) is carried 
out by means of an aqueous solution of an inorganic acid 
20 such as a 0.1 N aqueous solution of hydrochloric acid, the 
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operation being carried out at a temperature in the region 



of 20°C 



The reaction of the product of general formula (XX) with 



the product of general formula (XIX) is generally carried 
5 out in an organic solvent such as methylene chloride in 
the presence of an acid-acceptor such as an organic base 
such as triethylamine, or an inorganic base such as an 
alkali metal carbonate or bicarbonate, for example sodium 
or potassium bicarbonate- The operation is generally 
10 carried out at a temperature between -20 and + 2 0 ° C . 

The reaction of the product of general formula (XXI) 
with the product of general formula (XIX) is usually car- 
ried out in a chlorinated solvent such as methylene chlo- 
ride at a temperature between -20 and +20°C. 
15 The products of general formulae (III), (VIII), 

(XII), (XVI) and (XVII) can be prepared according to, or 
in a similar manner to, the methods described in the exam- 
ples below, and especially according to: 



X 



V G.G. Urquart et al.. Org. Synth., 2J, 36 (1941) 

f 

20 f- A.I. Vogel, J. Chem. Soc, 1822 ( 1948) 

- J.H. Chapman and L.N. Owen, J. Chem. Soc., 579 (1950) 

i' 

|!- H.R. Snyder et al., J . Am. Chem. Soc., 69, 2672 (1947) 
D.D. Reynolds et al., J. Org. Chem., 2_6, 5 125 ( 196 1 ) 

- J.W. Haeffele et al., Proc. Sci. Toilet Goods Assoc., 
25 32, 52 (1959) 

0 <^H. Barrer et al., J. Org. Chem., 27, 641 ( 1962) 
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\ 



j J.H. BieL et a I . , J. Amer. Chem. Soc, 7^7, 2250 ( 1955 ) 

when dealing with a product of general formula (III), 
(XII),. (XVI) or (XVII) in which R, R/4, R"4 or R"'4 
denotes a substituted alkylthio or (heterocyclic ring 
5 rad/rc a I ) t h i o radical, or according to: 

- A . J . W . Headlee et al., J. Amer. Chem. Soc., 5_5, 1066 
(1933) 

y B.K. Campbell and K.N. Campbell, J. Amer. Chem. Soc., 

10 60, 1372 (1938) 
$ ir-^R.C Elderfield et al., J. Amer. Chem. Soc, 68, 15 79 
(1946) 

| when dealing with a product of general formula (XVI) or 
(XVII) in which R"a or R " 1 4 denotes a substituted 
15 alkytoxy or (heterocyclic ring radicaDoxy radical, or 
according to: 



\ 

J. Amer. Chem. Soc, 54, 3441 ( 1932 ), 



/ J . Amer. Chem. Soc, 54, 1499 ( 1932 ) and 

D 

|^ when dealing with a product of general formula (VIII) or 
20 of general formula (III), (XVI) or (XVII) in which R, R" 4 
or R " 1 4 are substituted alkylamino radicals, or accor- 
d i ng t o : 

/ E.F. Elslager et al., J. Med. Chem., J_7, 99 ( 1974) 
I L.M. Werbel et al., J. Het. Chem., j_0, 363 ( 1973) 

"2£ when dealing with a product of general formula (III), 
(XVI) or (XVII) in which R, R " 4 or R M, 4 are (hetero- 
cyclic ring r ad i c a I ) am i no radicals. 

It is to be understood that in the above methods. 

Of 
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when R, R^t R-j> ^4* ^"4 or ""'4 contain a secondary amine 
group capable of interfering with the reaction , this must 
first be protected by any known method which does not 
affect the remainder of the molecule. The protective 

5 radical is removed after reaction under the conditions 
described earlier, 

|>/ Where applicable, the isomers of the products of 
general formula (I) and/or of the products of general 
formula (V) can be separated by chromatography or by high 

10 performance liquid chromatography. 

The products of general formula (V) can be puri- 
fied as mentioned earlier for the products of general 
formula ( I ) . 

The prist inamycin 11^ derivatives of formula (I) and 
15 their p ha rma c eu t i c a 1 1 y acceptable salts exhibit particularly 
advantageous antibacterial properties ijn vitro and i^n vi vo . 

I n vitro , the products of formula (I) have shown 
themselves to be active towards Staphylococcus aureus Smith 
at concentrations from 4 to 100 p.g/cm^. In addition, they 
20 have a synergistic effect on the antibacterial action of 
pristinamycin 1^ in concentrations greater than 0.1 and 10 
fig/cm'. 

I n vivo , the products of formula (I) have shown them- 
selves to be active in the mouse in experimental infections 
25 with Staphylococcus aureus Smith at dosages between 
40 mg/kg and S osa g e s greater than 300 mg/kg by the 




subcutaneous route. When they are combined with pristina- 
mycin I A in proportions from 10-90?6 to 90-10?o, they have 
a synergistic effect on the antimicrobial action at dosages 
between 8 and 200 mg/kg by the subcutaneous route. 
5 The acute toxicity of the products of formula (I), 

expressed as their LD 5Q , is generally between 300 mg/kg 
: and dosages greater than 1 g/kg by the subcutaneous route in the 
mouse . 

The products of special interest are those of 
10 formula (I) in which the symbol R denotes: 

- either a nitrogen-containing 5 or 6-membered heterocyclic 
ring radical unsubstituted or substituted by an alkyl 
radical , 

-or an alkyl chain of 2 to 4 carbon atoms and substituted' 
15 by 1 or 2 radicals chosen from phenyl, cycloalky lamino of 
3 to 6 ring atoms, and N - a 1 k y 1 -N -c y c 1 oa 1 k y 1 am i no of 3 to 
6 ring atoms, alkylamino , . dialkylamino , dialkylcarbamoyloxy 
(the alkyl moieties of these two latter radicals being 
unjoined or joined to form, with the nitrogen atom to which 
20 they are attached, a saturated or unsaturated 5 or 6- ■ 
membered heterocyclic ring which may contain another 
hetero atom chosen from nitrogen, oxygen and sulphur in 
the form of sulphoxide or sulphone, and unsubstituted or 
substituted by alkyl), or substituted by a nitrogen- 
25 containing 5 or 6-membered heterocyclic ring which may 
contain another hetero atom chosen from nitrogen, oxygen 
and sulphur in the form of sulphoxide or sulphone and 



» # ^ # 




unsubstituted or substituted by alkyl, this heterocyclic ring being linked 
to the alkyl by a carbon atom of the ring, it being understood that a 
least one of the substituents carried by the above alkyl chain is a 
nitrogen-containing substituent capable of forming salts, and n is 1 or 2 

5 and, among these products, those which are especially 

active are the products of formula (I) in which R denotes 
an alkyl chain containing 2 to 4 carbon atoms substituted 
by 1 or 2 radicals -chosen from phenyl, cycloalkylamino of 
5 to 6 ring atoms, N-alky 1-N-cyclbalky lamino of 5 or 6 

10 ring atoms, alkylamino of 1 to 4 carbon atoms, and 

dialkylamino (in which the alkyl moieties contain 1 to 3 
carbon atoms each or form, with the nitrogen atom to which 
they are attached, 1 a saturated 5 or 6--membered heterocyclic 
ring), or R denotes a nitrogen-containing 5 or 6-membered 

15 heterocyclic ring unsubstituted or substituted by alkyl 
of 1 to 4 carbon atoms, at least one of the substituents 
carried by the alkyl chain being a nitrogen-containing 
substituent capable .of forming salts, and -at least one of 
the radicals cairied by this chain is placed in a 1- or 

20 2- position, and n is 1 or 2. 

The following derivatives of prist inamycin 1 1 ^ of 
formula (I) are of especial interest. 
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| . - 26- ( 2-d \ e t hy I am i no- 1-me t hy L e t hy L ) s u L ph i ny L p r i s t i namy c i n 

Mb 

/ . 

- : y26-C(2R)2-dimethyLaminobutytDsuLphinylpristinamycin 1 1 g 
- 2 6-(2-diethylaminopropyl)sulphinylpristinamycin Ug 
^ -f 26 - <^2-d i isopropylaminoethyDsulphonyl prist vnamyc in 1 1 R - 

I'/For use in therapy, the compounds of formula (I) can 
be used as such, that is to say in the form of the base, in 
combination with already known synergistins , but, since 
the chief advantage of the products of the invention is 

10 their solubility in water, it is especially advantageous 

to use them in the form of pha rmaceu t i c a 1 1 y acceptable salts, 
in combination with known synergistins or with the syner- 
gistins of formula (V), dissolved either in the form of 
pharmaceutical^ acceptable salts or, where applicable, in 

15 the form of the base when the solubility is sufficient for 
the solution produced to contain ( in a volume suitable for 
a single 'dose) a quantity of active ingredient which is- 
at least equal to the therapeutically active dose. 

Both for the products of formula (I) and for the . 

20 products of formula (V), the pharmaceutical^ acceptable 

salts which can be mentioned are the salts of addition with 
inorganic acids such as hydrochlorides, hydrobromides, 
sulphates, nitrates, phosphates, or with organic acids, 
such as acetates, propionates, succinates, maleates, 

25 fumarates, methanesulphonates, p-toluenesulphonates, 
isethionates , or substitution derivatives of these 




r 
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10 



15 



20 



compounds. There can also be mentioned, as pharmaceuti- 
cally acceptable salts, the salts with alkali metals (such 
as sodium and potassium salts), with alkaline-earth metals 
(such as the magnesium salt), the ammonium salt and salts 
of addition with nitrogen-containing organic bases (etha- 
nolamine, diethanolamine, trimethylamine, triethylamine, 
methylamine, propylamine, diisopropylamine, N,N-dimethyl- 
ethanolamine, benzylamine, dibenzylamine, dicyclohexyl- 
benzylamine, N-benzyl-jS-phenethylamine, N,N'-dibenzyl- 
ethylenediamine, benzhydrylamine, arginine, leucine, 
lysine or N-methy Lglucamine) . 

Quaternary ammonium salts corresponding to the 
anions listed above can be mentioned as p h a r m a c e u t i c a I I y 
acceptable salts for the products of general formula (V) 
in which Z denotes a radical of general formula (VII) in 
which R4 denotes a t r i a I ky I ammon i o radical. 

The following examples, given without implying 
any limitation, show how the invention can be put into 
practice. The NMR spectra of the products illustrated in 
these examples and in the reference examples which follow, 
show general characteristics which are common to all the 
products of general formula (I) or of general formula (V) 
and individual characteristics which are specific to each 
of the products, depending on the subs t ituents . Only the 
individual characteristics due to the changeable radicals 
are mentioned in the examples or reference examples which 
follow. For the products of general formula (I), all the 
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protons are designated according to the numbering indicated 
in the following formula: 




protons are designated according to the numbering indi- 
cated in the general formula (XXIII); this numbering is 
that recommended by J.O. Anteunis et al., [Eur. J. Bio- 
chem., 58, 259 (1975)3. 



3v 




10 
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k Unless stated otherwise, all the spectra were re- 
corded at 250 MHz in deuterochlorof orm; the chemical 
shifts are expressed in ppm relative to the tetramethyl- 
silane signal. The abbreviations used in the following 



as 


foil 


ows : 




s 




singlet 




d 

i 




doub I e t 




t '| 

1 

m t ' 

:i 




triplet 






mul t i pi et 




)•■ 

m \ 




unresolved 


bands 


dd ?: 




doublet of 


doub lets 


dt 




doublet of 


triplets 


ddd 




doublet of 


doublets 


dddd 




doublet of 


doublets 



15 It is to be understood that the various isomers 

have been classified arbitrarily according to the chemical 

shifts observed in NMR. 

The names isomer and isomer A 2 of the products 

of general formula (I) in which n = 1 are given to the iso- 
2 0 mers which have the characteristics: 

approximately 1.7 (s, -CH3 at 33); approximately 3.8 (s, 
^CH 2 at 17); < 5 (d, -H 27 ) isomer A 2 or > 5 (d, 

-H 27 > isomer A 1 ; approximately 5.50 (broad d, -Hi 3); 

approximately 6.20 (d, -H^); approximately 6.6 (^NH 

25 at 8); ^ 8 (s, -H 20 ). *s ^ 

.s" - * ■■■ 

J The names isomer B 1 and isomer B 2 of the pro- 

: i 

ducts of general formula (I) in which n = 1 are given to 
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the isomers which have the characteristics: 
approximately 1-5 (s, -CH3 at 33); approximately 3.7 and 
3,9 (2d,">CH2,at 17); approximately 4.8 ( m t , - H 1 3 ) ; 
< 5 ( d , - H 27) isomer B2 or > 5 ( d , -H27)- isomer B 1 ; 

5 approximately 5.70 (borderline A B , - H -| ^ and - H -j q ) ; approx i- 
mately 7.7 ( ^ N H at 8); approximately 7.8 ( s , - H 2 0 > - 

;y The name isomer A of the product of general for- 
mula (II) is given to the isomer which has NMR characteris- 
tics identical to those listed above for the isomers A 1 

10 and A2 of the products of general formula (I), it being 

understood that the H at 27 is characterized by: 4.7 (d, 
J 1 Hz). 

^ The name isomer B of the product of general formula 

(II) is given to the isomer which has NMR characteristics 
15 identical to those listed above for the isomers B^ and 
B2 of the products of general formule (I), it being 
understood that the H at 27 is characterized by: 4.6 (d, 
J £,2.5 Hz ) . 

I In the following examples, the name "flash" chroma- 
20 tography is given to a purification technique in which a 
short chromatography column is used and operated under an 
intermediate pressure (50 kPa) with the use of a silica 
with a particle size distribution of 40-53 jum^^a c c o r d i n g to 
W.C. Still, M. Kahn and A. Mitra (J. Org. Chem. ^43, 2923 
25 ( 1978 ) . f) 

the examples described below, unless stated 
otherwise, all the products can be dissolved at a strength 
of at least 2%, in the form of hydrochloride. 
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S EXAMPLE 1 

Trif Luoroacetu acid (0.4 cc), and then 85% m e t a - 
ch Lorobenzo i c acid (1.06 g) are added, under a nitrogen 
atmosphere, white the temperature is maintained at 0°C, 
5 to 26- ( 2-d i i sop ropy L am i noe t hy I ) t h i op r i s t i n amy c i n IIq (iso- 
mer A) (3.59 g) dissolved in d i c h L o r ome t h a ne (40 cc) at 
0°C. V After 20 hours' stirring at 25°C,, the reaction 
mixture is added to a saturated aqueous solution of sodium 
bicarbonate. The organic phase is separated off and then 
10 the aqueous phase is washed with methylene chloride 

(3 x 100 cc). The organic phases are combined, dried over 
m a g n e s*i urn sulphate, filtered and then concentrated to dry- 
ness under reduced pressure (2.7 kPa) at 30° G to give a 
yellow solid (4.2 g) which is purified by "flash" 
15 chromatography [(eluent: chloroform- methanol (90-10 by 
volume)], 20-cc fractions being collected. Fractions 22 
to 28 are combined and concentrated to dryness under 
reduced pressure (2.7 kPa) at 30°C, to give a light- 
yellow solid, which is stirred in ethyl ether (10 cc). 
20 The solid obtained is separated off by filtration to give 
26-(2-di isopropylaminoethyl)sulphinylpristinamycin Jig 
(isomer A£) (0.62 g) in the form of a yellow powder 
melting at about 155°G. 

NMR s pectrum: " ~~ ' 

25 /ijj 0.90 to 1.15 Cmt, -CH3 at 32, 31, 30, ^(af "~ 3 ) 7 

% 2 



0^ 



0"- 



1.76 (s, -CH 3 at 33) 

2.75 to 3.15 (mt> ^CH 2 at 15, -H4 and -S-C£ 2 -CH 2 N 



\ 



CH- 



3.81 <s, ^CH2 at 17) 

4.76 (d, -H 2 7> 

5.51 (d,.-Hi3) 

6.20 <d, — H t 1 > 

6.48 <m, ^NH at 8) 

8.13 (S, -H 2 o> 



^ -Fractions 35 to 45 are combined and concentrated 

to dryness under reduced pressure (2.7 kPa) at 30°C to give 

: ) J 

a Light-yellow solid which is stirred in ethyl ether 
(15 cc ) . The solid obtained is separated off by fil- 
tration to give 26-(2-diisopropylaminoethyl)sulphinyl- 
pr i s t i namy c i n II9 (80% isomer A-|, 20% isomer Aj> 
(1.07 g) in the form ofa light-yellow powder melting at 
about 145°G.. 

^\ NMR spectrum (isomer A<|): 
1.72 ( s ,^1711^3 3~T " 

2.70 to 3.15 (mt, >CH 2 at 1 5 , - H 4 , -S-CH 2 -CH 2 -N-CK ^ ^ 



i 

CH 
y s 



3.81 (s> >CH 2 at 17) 

5.26 (d, -H 2 7> 

5.46 (d, -H13) 

6.15 (d, -H 1 1 > 

8.11 (s, 
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can be prepared as follows: 



26- ( 2-D i isopropylaminoethyl ) th ioprist inamyc in I Ig 

2-D i i s op r opy I a m i noe t h a ne t h i o I (16 g) dissolved in 
dichlorom ethane (30 cc) is added dropwise under a nitrogen 
atmosphere to prist inamycin 1 1 ^ (52 g) dissolved in a 
mixture of d i c h I orome t h ane (260 cc) and methanol (520 cc), 
at -30°C. The solution is stirred at -20°C for 20 
hours and then concentrated under reduced pressure (2.7 
kPa) at 30°C. The solid obtained is stirred with ethyl 
ether (2 x 1000 cc), separated off by filtration and then 
crystallized from acetoni trile (100 cc). The crystals 
are separated off by filtration and then dried under 
reduced pressure (90 Pa) at 40°C. In this manner, 26^ 
(2-diisopropylaminoethyl)thiopristinamycin 1 1 q (isomer 
A) (33.6 g) is obtained in the form of white crystals melt 
i ng at about 1 22°C . 



NMR spectrum: 



1 to 1.15 (mt, isopropyl-CH3) 

1.72 (s, -CH 3 at 33) 

1.80 to 2.20 (mt, -H25, "H29) 



2.50 to 3 (mt, -SCH.CK.-N ) 

2 2 ^chC 



3.40 (broad d, -H26> 

4.74 (broad s, -H27) 

6.32 (m, -NHs ) 

8.15 (s, -H20) 
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7 

* •/ 

i 

2-Diisopropylaminoethanethiol can be prepared 
according to the method described by D.D. Reynolds, D . L . 
Fields and D . L . Johnson, J. Org, Chem. ^6,. 5125 (1961). 
l^s EXAMPLE 2 

5 p' Sodium bicarbonate (1.22 g) is added to 26-(2-di- 

t 

isopropylaminoethyl)thiopristinamycin lis (isomer A) 
(10 g) dissolved in chloroform (300 cc). The mixture is 
cooled to -50°C and 98% me t a-c h I orope r benzo i c acid 
(2-98 g) dissolved in chloroform (100 cc) is added drop- 
10 wise. The mixture is stirred at -50 0 C for 2 hours 15 

minutes and then a saturated aqueous solution of sodium 
bicarbonate is added to it. After 15 minutes 1 stirring 
at 2 5 0 C v the mixture is separated and then the aqueous 
phase is washed with dichloromethane (3 x 200 cc). The 

- - s 

15 organic phases are combined, dried over mfagnesium sulphate, 
filtered, and then concentrated to dryness under reduced 
pressure (2.7 kPa) at 30°G to give a whitish porous solid 
(10.62 g). The latter is dissolved in ethyl acetate 
(400 cc) and then treated with a 0.1 N aqueous solution 

20 of hydrochloric acid (140 cc). The pH of the aqueous solu- 
tion is then adjusted to 4.2 by adding a pH 4.2 buffer 
(400 cc). The aqueous phase is separated off and then the 
organic phase is washed with pH 4.2 buffer (400 cc). The 
aqueous phases are combined and. washed with ethyl acetate 

25 (2 x 150 cc). After separation, the aqueous phase is 
a d j u ste d to pH 7-8 by adding sodium bicarbonate and is 
then washed with dichloromethane (3 x 300 cc). The organic 



J - *>L - 



phases are combined and then washed with pH 7.5 buffer 

(2 % 200 cc). The aqueous phase is washed with dichloro- 



methane (50 cc) and then the organic phases are combined, 
dried over- magnesium sulphate, filtered and concentrated 
5 to dryness under reduced pressure (2-7 IcPa) at 30°£, to give 
a light-yellow solid (8.04 g), which is stirred in ethyl 
ether (100 cc), separated off by filtration and then dried 
under reduced pressure (90 Pa) at 40°G. In this manner, 
26-(2-diisopropylaminoethyl)sulphinylpristinamycin lie 
10 (isomer Aj) (7.5 g) is obtained in the form of a yellow 
powder melting at about 158°C, the NMR characteristics 



of which are identical to those in Example 1 
EXAMPLE 3 



if The method used is that described in Example 1, 
15 but starting with 2 6- ( 2 -d i e t h y I am i noe t h y I ) t h i op r i s t i n a my c i n 
Ilg (53.2 g), trifluoroacetic acid (6.25 cc) and meta- 
chloroperbenzoic acid (16.4 g). Three successive 
purifications by "flash" chromatography, are carried out 
Celuent : chlorof orm-methanoL (90-10 by volume)], 40-cc 
20 fractions being collected, according to the following 
scheme: 
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Purification scheme 



BATCH A (68 g) 



I 




0 



if 



"FLASH" CHROMATOGRAPHY 

I 

BATCH B 55 g (fractions 21 to 60) 

1 

["FLASH" CHROMATOGRAPHY 

y : — 



\ 



BATCH Ci 
(fractions 25 to 35) 
10 g 



I 



BATCH C2 
(fractions 36 to 60) 
18.8 g 



"FLASH" CHROMATOGRAPHY 



"FLASH" CHROMATOGRAPHY 



10 



i 



i 



BATCH D 
(5.58 g) 
(fractions 18 to 30) 



BATCH E 
(11-5 g) 
(f ract ions 18 to 45 ) 



| In all cases, the fractions recovered are concen- 
trated to dryness under reduced pressure (2.7 kPa) at 
15 30°C. jr> 

- I Batch D is stirred in ethyl ether (60 cc). The 
solid obtained is separated off by filtration. 26-(2-Di- 
ethylaminoethyl)sulphinylpristinamycin Ilg (isomer Aj) 



j 
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(5 g) is obtained in the form of a yellow powder melting 
at about 172°C. 

NMR spectrum: 



t.00 to 1.14 <mt, -CH3 at 3T)+ chain CH3) 
1.75 (s, -CH3 at 33) 

2.55 to 3.20 (mt, ^CH2 at 15, -H 4 , -SCH 2 CH 2 N 



15 



20 



25 



i 




CH 2 - 



3.82 (s, ^CH2 at 17) 
4.81 (d, -H27) 
5.51 (d, -H13) 
6.19 (d, -H<m> 
6.46 (dd, >NH at 8) 
8.13 (S, -H20> 

Batch E is stirred in ethyl ether (10 cc). The 
solid obtained is separated off by filtration. 26-(2-Die- 
t hy I am i noet hy I ) su I ph i ny I pr i s t i namy c i n IIb (60% isomer A2>, 
15% isomer A 1 , 12% isomer B-|, 13% isomer B2> (10.9 g) 
is obtained. 

NMR spec t r urn : 

1.00 to 1.14 (nit, -CH3 at 32 and -NUHpCHt)? 

of A-) and A2^ 
1.54 (s, 7CH3 at 33 of B -j and Bj)-. 




1.68 (s, -CH3 at 33 of A<|)-x 
1.75 (s, -CH3 at 33 of Ap)-) 

2.65 to 2.95 (mt^ -S(0)CH2CH2N^ and H4 of A.) 
2.55 to 3.20 (nit, ^CH 2 at 15, -H4 and 
-S(0)CH2C^ 2 N^ of A2>i ^ 

y\ J 
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10 



3.77 (borderline AB, >CHg at 17 of A i ) 
3.82 (s, >CH2 at 17 of A2 > s 

4.81 (d, -H 2 7 of A 2 >^ 

>/ J 
5.24 and 5.25 (2d, -H27 of A-| and of 



J 



l" 7 



5.41 (d, -HT3 of A<| ) , 

17 . ^ 

5.51 (d, -H 13 of A 2 > , 

5.99 and 6. (2d, -H$ of B1 and -H 0 of B 2 ) 

\*? 

6.11 (d, -Hi 1 of A-| ) „ 

I 7 I 
6.19 (d, -Hi 1 of A 2 ) , 

(7 J 
6.46 (dd, )NH at 8 of A 2 >. 

) 

6.79 (dd, ^NH, at 8 of A -j ) -> 

y J 

7.82 (s, -H 2 o of B 1 and B 2 > 

' / 

8.12 (s, -H20 of At ) 

/ 



J 



8.13 ( s, |(C H2Q_ of A 2 > £>) 
15 ^ 26- ( 2-D i e t hy L am i noe t hy L ) t h i opr i s t i namy c i n Ilg 

can be prepared as follows: 

J? 

^ A solution of diethylaminoethanethiol (3.7 g) in 
methylene chloride (15 cc) is added to a suspension of 
pr i s t i namy c i n 11^ (13.1 g) in methanol (150 cc). The 

20 solution obtained is stirred at a temperature of about 20°C 

J 0 

for 18 hours and is then poured into distilled water 
(15 00cc); the mixture obtained is extracted 3 times with 
methylene chloride (1000 cc in total). The organic phases 
are combined, dried over magnesium sulphate, filtered and 
25 then concentrated to dryness under reduced pressure (2.7 kPa) 



at 30' 



The residue obtained is purified by "flash" 

chlorof orm-methanoL (90-10 by 



0 U C>, 

7° 

chromatography Celuent 
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10 



15 



volume)]; after fractions 5 to 23 have been concentrated 

^\ 

to dryness under reduced pressure (2.7 kPa) at 30 C, 
26- ( 2-d i e t hy I am i noe t hy I ) t h i opr i s t i namy c i n II B (12.4 g) 
is obtained in the form of a yellow powder melting at about 
105°C 



7 



NMR spectrum: 



1.05 (m, -N(CH2C^3> 2 + -H32* 
1.85 to 2.15 (m, -H25, ~H29> 



2.60 (q, -N(CH[2 CH 3 ) 2 ) 
2.75 ( s , -S-C^CH^-) 

2.9 (dd,N\'BX s*y-iTtem, -H -j 5 )^ 

3.10 (dd, ABX system, -H15), 

3.40 (ddd, -H 26 > ^ 

7 ' ) 
3.80 (s, ^-H-17) 



4.75 (d, .-H 2 7> 



20 



5.50 (d„ -Hi3>> 

i > 
6.15 (d,' -H>| 1 ) t; 

6.60 (broad s, >NH at 8) y 
1,8. 10 <s, -H 20 >^ ... 



EXAMPLE 4 



|f^By using a method similar to that described in 
Example 1, but starting from 26- ( 2-d i me t h y I am i noe t hy I ) t h i o- 



p r i s t i n amy c i n Ilg (5.5 g ) , t r i f I uo r oa c e t i c acid (0,67 cc) 
25 me t a-c h I o r ope r ben zo i c acid (1.8 g), and after a purifica- 
tion by "flash" chromatography Celuent: chlorof orm-metha- 
nol (90-10 by volume)], 30-cc fractions being collected. 
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and concentrating, fractions 2 3 to 40 to dryness under 
reduced pressure (2.7 kPa) at 30°C, 26- ( 2-d i me t hy I am i no- 
e t hy I ) s u I p h i ny I p r i s t i namy c i n IIb (70% isomer Aj, 15% 
isomer A<|,- 7% isomer B 1 , 8% isomer B2> (0.4 g) is 
obtained in the form of a yellow powder melting at about 
150°C. 



re./? 

y NMR spectrum (isomer A2): 




r 



1 .77 (s, -CH3 at 33) 

2.41 (s, -N(CH 3 ) 2 ) 

2.70 to 3.20 (mt, -SCH2CH2N< , ^CH2 at 15 

and -H 4 ) 0 
3.82 (s,.->CH 2 at 17) 
4.84 (mt, -H3 and -H27) 
5.52 (d, -H 13 ) 
6.19 (d, -H 1 1 ) 

6.42 (m, ^NH at 8) 
8.14 (s, -H20) 

I 26-(2-Dimethylaminoethyl.)thiopristinamycin 1 1 g 
can be prepared as follows: 

P 

\j By using a method similar to that described in 
Example 3, but starting from p r i s t i n a m y c i n 11^ (2.7 g) 
and 2-d i me t hy I am i noethanethiol (0.58 g) and after pur i f 

cation by 11 flash 1 ' chromatography Celuent: chloroform- 
methanol (90-10 by volume)] and concentrating fractions 
11 to 17 to dryness under reduced pressure (2.7 kPa) at 
3 0^C , 26-(2-dimethylaminoethyl)thiopristinamycin Ilg 
(1.1 g) is obtained in the form of a yellow powder melti 
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at about 100°C. 

if, NMR spectrum: 

2.35 (s, 6H : -N<CH 3 ) 2 K 

2.-80 (m, 4H : -S,- C H 2 C^-nC ) 

\ 3.40 (ddd, 1H : -H 2 6>1 

\> 7 

4.75 (d, 1H : 

8.10 (S, 1H : 7 H 20> (0/ 
EXAMPLE 5 




^ By using the same method as that described in 
10 Example 2, but starting from 26- ( 2-N-me t h y I -N-e t h y I am i no- 
ethy L ) t h iopr i s t inamyc i n II B (90% isomer A, 10% isomer B) 
(4.7 g), sodium bicarbonate (1.22 g ) , and 98% meta-chloro- 
perbenzoic acid (1.41 g ) , and after purification by 
"flash" chromatography Celuent: dichloromethane-methanol 
15 (90-10 by volume)], 20-cc fractions being collected, and 
concentrating fractions 44 to 52 to dryness under reduced 
pressure (2.7 kPa) at 30°C, a yellow solid (2.47 g) is 
obtained, which is stirred in ethyl ether (50 cc), sepa- 
rated off by filtration and then dried under reduced 
20 pressure (90 Pa) at 40^. In this manner, 2-(N-methyl- 
N-ethyl-2-aminoethyl)sulphinylpristinamycin II B (iso- 
mer A 2 ) (2.3 g) is obtained in the form of a yellow 
powder melting at about 14^G. 
NMR spectrum 
25 1.09 (t, >N-CH 2 -CH 3 ) 

1.76 (s, -CH3 at 33) 
2.31 (s, ^N-CH 3 ) 
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2-54 (mt, ^N-CJ^2 CH 3> 
2.80 (mt, -H4) 

2.70 to 3.10 (int, -|- C V GH 2 K C ) 

0 

2.92 to 3.12 (2dd, >CH 2 at 15) 
3.24 (mt, -H26> 
3.82 (s, >CH2 at 17) 
4.82 (s, "H27) 
5.51 (d, -H 13 ) 
6.40 (dd, >NH at 8) 
8.13 (S, -H 2 0> 

26-(N-Methyl-N-ethyl-2-aminoethyl)thiopristina- 
mycin Ilg (90% isomer A , 10% isomer B) can be prepared 
by using the same procedure as that described in Example 
1, but starting from pristinamycin (14.11 g) and 

N-methy L-N-ethy L-2-am i noet haneth ioL (3.2 g). After stir- 
ring for 4 days at -20° G and purification by "flash" 
chromatography Celuent: c h I o ro f o rm-me t h a no I (90-10 by 
volume)], 80-cc fractions being collected, followed by 
concentration of fractions 25 to 48 to dryness under 
reduced pressure (2.7 kPa) at 30°C, a yellow solid 
(4.75 g) is obtained, which is dried under reduced pres- 
sure (90 kPa) at 40°C. In this manner, 26- ( N-me t h y I - 
N-ethyl-2-aminoethyl)thiopristinamycin 1 1 q (90% isomer 
A, 10% isomer B) (4.7 g) is obtained in the form of a yel- 
low powder melting at about 140°C. 



r 
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10 



15 



20 



NMR spectrum: 

1.1 (mt, CH 2 CH3)^ 

1.73 (s, CH3 ! af 33) 

) 

2.30 (s, >N-CH3> > 
2.45 to 2.6 (mt, >N-C£ 2 CH3> 
2.68 to 2.78 (2i/t, -S-CH 2 -CH 2 NC >-> 
2.78 (mt, -H 4 ) ^) 3 
2.90 and 3.12 (2dd, -CH 2 - at 15)^ 
3.40 (d, -H 26 > ^ 
3.83 (s, -CH 2 - at 17)^ 



) 



4.7 6 (s, -H 2 7) 




5.48 (d, -H 13 ) ^ 
6.14 (d, -Hn) ^ 
6.34 (mf, >NH at 8) 
8.11 (s, ^H 20 ) 

N-Methyl-N-ethyl-2-aminoethanethiol can be obtained 
by a method similar to that described by D.O. Reynolds et 
al., J. Org. Chem. 2j>, 5 125 ( 1961 ), from N -me t h y I -N-e t h y I - 
amine (25 g) and ethylene thiocarbonate (43.7 g). After 
distillation, N-methyl-N-ethyl-2-aminoethanethiol (1.3 g) 
is obtained in the form of a colourless liquid. 

\' CB.p. (6.7 kPa) = 5 2°C. ] 
EXAMPLE 6 



1 



Using a method similar to that described in Ex- 



25 ample 1, but starting from 26- ( 3-d i m e t h y I a m i n op r opy I ) t h i o- 
prist inamyc in Ilg (50:50 A/B isomers) (9.8 g), trifluoro- 
acetic acid (1.18 cc) and me t a - c h I o r op e r b e n z o i c acid (3.1 g) 



v 

3 ■ 
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and after purification by "flash" chromatography Celuent: 

chlorof orm-methanol (80-20 by volume)], 15-cc fractions 

U 

being collected, and concentrating fractions 53 to 75 to 
dryness under reduced pressure (2.7 kPa) at 30°C, 26-(3- 
dimethylaminopropyl)suLphinylpristinamycin 1 1 g (mixed 
isomers) (1.6 g) is obtained in the form of a yellow pow- 
der melting at about 16 5° C v . 

/ NMR spectrum (mixture of isomers of type A2 — s45%, 

/ 1-1 
f B 2 ^ 35% and Bi a 15%): ' 

/ M l-i 

■ 1.53 (s, -CH3 at 33 of B? and Bi), 

i ) 
1.75 (s, -CH3 at 33 of A 2 K 



2.26, 2.28 and 2.32 (3s, ^ NCH 3 of the 3 isomers) 



3.82 (s, £CH2 at 17 of A2) 



1 



3.70 and 3.88 (2d, ,>CH2 at 17 of B-|)-\ 

3.69 and 3.91 (2d, ^CHg at 17 of B2 > ) 

4.76 (d,^-H 2 7 of B 2 )^ 

5.25 (d, j -H27 Of B-| ) j 

\ 5.50 (d,b>H 13 of A 2 ) 

X, 9 

| 7.63 (nit, >NH at 8 of 62)* 
| 7.74 (mt, ">NH at 8 of B<[)j 
r| 7.82 (s, -H20 of B2 and B -j ) j 

; i v 

v_8. 14 (s, -H 2 0 of A 2 ) 

26-(3-Dimethylaminopropyl ) thioprist inamyc in I I g 
can be obtained as follows: 

\ By using a method similar to that described in 
Example 3, but starting from p r i s t i namy c i n 1 1 ^ (5.25 g) and 
3-d i me t h y I -am i nop r opane t h i o I (1.3 g ) , and after purification 
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10 



by "flash" chromatography Celuent: chloroform-methanol 
(90-10 by volume)] and concentrating fractions 6 to 29 to 
dryness under reduced pressure (2.7 kPa) at ^^ c ^ 26-(3-di- 
me t h y I am i nop ropy L ) t h i op r i s t i n amy c i n Ilg (3.3 g) is obtained 
in the^form of a yellow powder melting at about 100°C. 
NMR spectrum: \J 
1.50 (s, 3H x 0.5 : -H33 1st isomer) 
1.70 (s, 3H x 0.5 : -H33 2nd isomer) 
1.80 (m, 2H : -SCH2-CH2-CH2K ) 
2.20 (s, 6H x 0.5 : -N(CH3)2 1st isomer) 
2.25 (s„ 6H x 0.5 : -N(CH 3 ) 2 2nd isomer) 
-SCH2~CH2-CH2N< ) 
-SCH2-CH2-CH2 N <T > 

: -H26 °f each isomer) 




-H27 of each isomer) 



-H20 °f each isomer) 



By using a method similar to that described in 
25 Example 1, but starting from 26- ( 2 -d i e t hy I am i nop r op y I ) - 
thiopristinamycin I I @ (6.3 g), trifluoroacetic acid 
(0.72 cc) and meta-chloroperbenzo i c acid (1.91 g ) , and 
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after purification by "flash" chromatography Xeluent: 
chLoroform-methanoL (90-10 by volume)], 60- cc fractions 

i 

being collected, and after concentrating fractions 
7 to 9 to dryness under reduced pressure (2.7 kPa) at 30 
26-(2-diethylaminopropyl)sulphinylpristinamycin I I B 
(isomers Aj> (0.99 g) is obtained in the form of a yel- 
low powder melting at about 150° C. 

/ . . . . '-a 

NMR spec t rum : 

1.03 to 1.20 (mt,-CH 2 -CH(CH 3 )N r (CH 2 CH 3 ) 2 ) 



CH3 at 32) , 
1 .76 (s, 7CH3 at 33) 




3.82 (s, CH2 at 17) 
4.79 (m, -H27)-, 

'C? 1 

5.53 (d, -H^)^ 
VP * 
6.20 (d, r -Hn) 

6.42 (n,)NH at 8L 

13- 13 (s ' * H 2o ) ^y 

After concentrating fractions 23 to 35 to dryness 



under reduced pressure (2.7 kPa) at 30°C, 2 6- ( 2-d i e t hy L - 

aminopropyl)sulphinylpristinamycin lis (isomers A-j) 
(0.64 g) is obtained in the form of a beige-yellow powder 
melting at about 160-170°C. 



NMR spectrum: 



hi :yO 



1.14 (mt, -N( CH2CH^3 >2 > 

1.24 (broad d, CH 3 -CH-N^) 

1.73 (s, -CH 3 at 33) 

3.81 (borderline AB,/CH 2 at 17) 




# 
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f 



5.28 (d, -H 2 7> 

5.43 (d, -H 13 ) 

6.15 (d, -Hn) 

6.88 (m,) NH at 8 ) 

8.10 (s, -HgQ* 



26-(2-Diethylaminopropyl)thiopristinamycin I I g 
can be prepared as- follows: 

By using a method simila'r to that described in 
Example 3 , but starting from pristinamycin 1 1 ^ (3.15 g) 
10 and 2-diethylaminopropane thiol (1.8 g), and after purifi- 
cation by "flash" chromatography Celuent: methylene chlo- 
ride-met hanol (90-10 by volume)], 20-cc fractions being 
collected, and concentrating fractions 3 to 5 to dryness 
under reduced ' pressure (2.7 kPa) at 30° C, 26-(2-diethyl- 
15 aminopropyl ) th iopr ist inamyc in IIb (1.4 g) is obtained 
in the form of a yellow powder melting at about 160 0 C . 




NMR spec t rum : 



1 (m, 9H : -H32 + -N(CH 2 CH3) 2 > 



2.50 (m, 6H 

3.30 (m, 1H 

4.70 (d, 1H 

8.12 (s, 1H 



) 



-5- C H[2 ~ c H " N ( C _H 2 c H 3 ) 2 \ 



'j 



j-H2?> I 




e t hy I am i nop ropane t h i o I can be prepared as 



A 10 N aqueous solution of sodium hydroxide (25 cc) 
is added to a solution of 3 - S - i s o t h i o u r e i do-2 -d i e t h y I a m i n o- 
p ropane dihydrochloride (29.5 g) in distilled water (150 cc) 
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The mixture is heated to 100 C for 1 hour, cooled to 
20°C r , adjusted to pH 9 by adding a 12 N aqueous solu- 
tion of hydrochloric acid (8 cc), and is then extracted 
with ethyl ether (3 x 100 cc). The ether phases are com- 

5 b i n e d , dried over potassium carbonate, filtered and then 
concentrated to dryness under reduced pressure (2.7 kPa) 
at 30°C. The mixture is purified by distillation. 
2-DiethyLamino-1-propanethiol (5.8 g) is obtained in the 
form of a colourless liquid. [ 8,. p. (2.7 kPa) = 7 8 0 C . ] 

1 0 fxJ 1-S-Isothioureido-2-diethylaminopropane dihydro- 



chloride can be prepared as follows 

Thiourea (16.7 g) is added to a solution of 1- 
chloro-2-diethy Laminopropane hydrochloride (41 g) in 
d i me t hy I f ormam i de (200 cc). The mixture is heated to 
15 100°C% for 30 minutes, and then cooled to 20°C. The 
white precipitate formed is collected by. filtration, 
washed with d i me t h y I f o r m a m i de (3 x 20 cc) and then with 
ethyl ether (3 x 20 cc). 1-S-Isothioureido-2-diethylamino- 
propane d i hydroc h lor i de (29.6 g) is obtained in the form 
20 of white crystals melting at 247-249°G. 

1- Chloro-2-diethylaminopropane hydrochloride can 
be obtained as follows: 

2- D i e t hy L am i nop ropano L hydrochloride (45.2 g) is 
added over 15 minutes to thionyl chloride (100 cc) and 

25 the mixture is heated to 80°C. After 2 hours 1 stirring, 
excess thionyl chloride is distilled off and the residue 
is taken up with ethyl ether (200 cc). 1 -C h I o r o-2-d i e t h y I - 

in 
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aminopropane hydrochloride crystallizes out. After fil- 
tration, white crystals (48.2 g) melting at 112° C are 
obtained. 

^ 2-0 i e t hy I am i nop r op a no I hydrochloride can be ob- 
tained as follows: 

A solution of ethyl 2-d i e t hy I am i nop r op i on a t e (66 g) 
in ethyl ether (330 cc) is added slowly at 20°C > to a 
suspension of lithium aluminium hydride (10.6 g) in ethyl 
ether (1 litre) kept under nitrogen. The reaction is main- 

10 tained for 5 hours at a temperature of 35°C, and the 

'J 

temperature is then lowered to 0°C. Water (12.4 cc), 
a 5 N aqueous solution of sodium hydroxide (9.1 cc) and 
then water (41.3 cc) are then added dropwise at 0°C, the 
mixture is stirred for 30 minutes and is then filtered 

15 through sintered glass and is then washed with e t h'y I ether. 
The ether phase is dried over potassium carbonate, fil- 
tered and then concentrated to dryness under reduced pres- 
sure (2.7 kPa) at 30°C. A yellow liquid (43.8 g) is 
obtained and is dissolved in acetone (200 cc), to which a 

20 4.5 N solution (78 cc) of hydrogen chloride gas in ethyl 

ether is then added. 2-0 i e t h y I am i nop r op a no I hydrochloride 
crystallizes out. After filtration, white crystals (45.2 g) 
melting at 97-10 0^C are obtained. 

i/f } Ethyl 2-diethylaminopropionate can be obtained 

25 according to Braun et al., Beilstein, 61, 1425 (1928). 



EXAMPLE 8 



The method used is similar to that described in 



- 69 - 

*• 

Example 2 , but starting from 26-(2-diethylaminopropyl)- 
thiopristinamycin Hq (isomers A) (4 g), 98 % meta- 
c h L o rope r ben z o i c acid (1.16 g) and solid sodium bicarbo- 
nate (1 g). After purification by "flash" chromatography 
5 CeLuent: chLorof orm-methanoL (93-7 by volume)] and concen- 



under rehua 



trating fractions 21 to 48 to dryness under reduced 
pressure (2.7 kPa) at 30°Q> 25-cc fractions being col- 
lected, 26-(2-diethylaminopropyl )sulphinylpristinamyc in 
IIq (isomers A2) (2.69 g) is obtained in the form of a 

10 yellow powder which has characteristics identical to 
those of the product obtained in Example 7. 

26-(2-Diethylaminopropyl)thiopristinamycin Ilg 
(isomer A) can be obtained by using a method similar to 
that described in Example 1, but starting from pristina- 

15 mycin 11^ (15 g) and 2 -d i e t h y I am i nop r op a ne t h i o I (4.62 g). 
After purification by "flash" chromatography Celuent: 

if 

chlorof orm-methanoL (90-10 by volume)] and concentrating 
fractions 27 to 52 to dryness under reduced pressure 
(2.7 kPa) at 3 0° C , 40-cc fractions being collected, a 

20 yellow solid (12 g) is obtained and stirred in ethyl ether 
(60 cc), filtered off and then dried. 2 6- ( 2 -D iethy Lamino- 
propyl)thiopristinamycin IIq (isomer A) (8.2 g) is ob- 
tained in the form of a Light-yellow powder melting at 
about 122°G . 

25 (| N MR spectrum 

. jf'l to 1.15 <mt, ethyl-CH3 + CH3-CH-N ( C2H5 ) 2 > 



/ |^ 1.70 (s, -CH3 at 33) 



- 70 - 



CH 2 -CH 3 

2.35 to 2.60 (mt, -N ) 

^ CH 2 -CH 3 



2.50 to 3.10 (mt, -SCH2CH-) 
2.75 (mt, -H4) 
2.89 and 3.05 (2dd^ 



2.92 and 3.08 (2dd 



,>CH2 at 15) 



3.30 (mt 



10 



15 



20 



25 




The method used is simitar to that described in 



4 
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Example 2 but starting from 26- ( 1 -d i e t h y I am i no-2-p r opy I ) - 
t h i op r i s t i namy c i n 11q (isomers A) (4.58 g), 98% meta- 
c h L o r ope r ben z o i c acid (1.29 g) and solid sodium bicarbo- 
nate (1.14 g). After purification by "flash" chromato- 
graphy Celuent: chlorof orm-methanol (97-3 by volume)], 
20-cc fractions being collected, and concentrating, res- 
pectively, fractions 59 to 77 and fractions 79 to 97 under 
reduced pressure (2.7 kPa) at 3 0j? C , there are obtained: 
from fractions 79 to 97, 26- ( 1 -d i e t h y I am i no-2-p r op y I ) - 
s u I ph i ny I p r i s t i namy c i n Ilg (first isomer) (1.47 g) in 
the form of a light-yellow solid melting at about 13 2° C 
^ NMR spectrum: 

1.02 (t, ethyl-CH3> 

1.34 (d, CH3-CH-CH2N(C2H5>2> 

1.72 (s, -CH3 at 33) 

CH — 

2.5 to 2.7 (mt, -CH^-N ^ 2 ) 

CH 2 - 

2.77 (lit, -H4) 

2.87 and 3.09 (2dd, >CH 2 at 15) 
2.97 (mt, -S-CH< ) 
0 

3.72 (mt, -H26> 
3.80 (s, >CH at 17) 
4.92 (mt, -H27) 
5.43 (d, -H 13 ) 
6.15 (d, -Hn) 
6.72 (dd, >NH at 8) 
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• 8.06 (s, -H 2 0> 
s rp;and from fractions 59 to 77, 26-(1-diethylamino-2-propyl)- 
sulph iny Ipr ist inamyc in Ilg (second isomer) (1.07 g) in 
the form of a light-yellow solid melting at about 128°C. 



10 



NMR spectrum: 
1.72 (s, CH3 at 33) 
3.4 (mt, jtH"26> ^ 

3.79 (s, CH2 at ^7\ 
4.74 (mt, -H27X 

5.48 (d^l-H^), 

K 

6.18 (d, -H-i 1 ) » 

6.80 (mf, >NH, at 8 )„ 



2l 



26-(1-Diethylamino-2-propyl)thiopristinamycin Ilg 
15 (isomers A) can be obtained by using a method similar to 
that described in Example 1 but starting from prist ina- 
mycin 11^ (13 g) and 1 -d i e t hy I am i no-2-p r op an e t h i o I (4 g). 
After purification by "flash" chromatography Celuent: 
chlorof orm-methanoL (90-10 by volume)] and concentrating 
20 fractions 46 to 55 to dryness under reduced pressure 
(2.7 kPa) at 30° C, 50-cc fractions being collected, 
a pale yellow solid (8 g) is obtained and recrystall ized 
from acetonitrile (30 cc). After filtration and drying, 
26-(2-diethylamino-2-propyl)thiopristinamycin 1 1 b ( i s o- 
25 mers A) (5,91 g) is obtained in the form of white crystals 
melting at 1 36°C . 

,5° 



A 
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P 



NMR spectrum: 
0.9 to 1.10 (mt, -N(CH 2 CH3^) 2 ) 
1.33 to 1.37 (2d, CH 3 -CH-CH 2 N< ) 
1.7 (s, -CH3 at 33) 

CH — 

2.4 to 2.65 (mt, -CH 2 N^ 2 ) 



CH 2 - 



2.76 (mt,--H4> 
3 (mt, -S-CK ) 

2.9 -and 3.1 (2dd, >CH 2 at 15) 



0 



10 VJQ 3.52 ( mt , - H 2o ) 



3.81 (s, >CH 2 at 17) 
4.78 (mt, -H 2 7) 
5.46 (d, -H 13 ) 
6.14 (d, -Hn) 
15 6.40 (mt, >NH at 8) 

8.09 and 8.10 (2s, -H 2 g) 
j^1 -D i e t h y I am i no-2-p r ppane t h i o I can be obtained 
according to the method described by R.T. Wragg> J. Chem. 
Soc. (C), 2087 (1969). 
! ''2jy^ EXAMPLE 10 

^ A method similar to that described in Example 2 



is used, but starting from 26-[(2R)-2-dimethylaminobutylD- 
thiopristinamycin Ilg (isomer A) (1.7 g ) , sodium bicar- 
bonate (0.50 g) and 98% me t a - c h L o r op e r be n z o i c acid (0.45 g) 
25 After purification by "flash" chromatography Celuent: 

V ■ 

ethyl ace t ate-me thanol (85-15 by volume)] and' concentra- 
ting fractions 35 to 58 to dryness under reduced pressure 
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(2.7 kPa) at 30°C, a white solid (1.1 g) is obtained whic 

7° 

is stirred in ethyl ether (30 cc). After filtration and 
drying, 26-C(2R)-2-dimethylaminobutyl]sulphinylpristina- 
mycin II B (isomer A 2 > (0.95 g) is obtained in the form 
of a white solid melting at about 1 2 6 ° C . 

7° 



NMR spec t rum : 



1 (mt, / N-CH-CH 2 C^3 > 

1-45 to 1.75 (mt , ^ N-CH-CH2CH3 ) 

1.78 (s, -CH3 at 33) 

0 2.50 to 3.05 (mt, -S-CHj-CH^ and -H4) 

4/ 
0 



2.93 and 3.14 (2dd / ,^>CH 2 at 15) 
3.31 (mt, 

3.84 Cs,\CH 2 at 17) 



5 4.84 (d, -H 2 7) 

5.51 (d, -H 13 ) 
6.19 (d, -H^) 
6.30 -(dd,^ NH at 8) 

f8.15 (s, -Hgp) 
26-CC2R)-2-Dimethylaminobutyl]thiopristinamycin 
1 1 B (isomer A) can be obtained by using a method similar 
to that described in Example 1 but starting from pristina- 
mycin II A (8 g) and ( 2 R ) -2 -d i me t h y I a m i n ob u t a n e t h i o I . 
After purification by "flash" chromatography Celuent: 
dichloromethane-methanol (90-10 by volume)] and concen- 
trating fractions 36 to 55 to dryness under reduced pres- 
sure (2.7 kPa) at 30°C, 2 6- C ( 2 R ) -2 -d i m e t h y I a m i no bu t y I ] - 



• W - 75 - 

r 



thioprist inamycin Ilg (isomer A) (3 g) is obtained in 
the form of a Light-yellow solid melting at about 120° C. 
V Crystal L izat ion of this product (0.9 a) from 



f 



r y s t a I I i z a t i on of this product (0.9 g) from aceto 

nitrile (5- cc) produces, after separation by filtration, 

26- CC2 R)-2-dimethylaminobutyl]thiopristinamycin 1 1 o 

(isomer A) (0.2 g) in the form of white crystals melting 

at 122°C. 

ffi NMR spectrum: 
H , 



10 



1 (mt, >N-CH-CH2C^3> 

1.4 to 1.7 .(mt-,..> N-CH-CH2CH3") 
1.72 (s, -CH 3 at 33) 

2.30 (s, -N(CH 3 ) 2 ) 

2.5 to 2.85 (mt, -S-CH2-CH^ and -H4) 
2.93 and 3.10 (2dd, ^Ch^ at 15) 



15 A 3.34 (broad 6, -H 2 6> 



I f\(\ 3 - 83 (s ' > CH 2 at 17) 

A. 76 (broad s, -H 2 7> 
5.48 (d, ~H 13 ) 
6.14 (d, -H-n) 
20 6.26 (dd, )NH at 8) 

f8.13 (S, -H 2 0>. 
(R)-2-Dimethylaminobutanethiol can be obtained 
using a method similar to that described below in Example 
11, starting from triphenylphosphine (52.4 g), diisopropyl 
25 azodicarboxylate (40 cc), (R)-2-dimethylaminobutanol (12 g 
and thiol acetic acid (15.2 cc) (in this case, the inter- 
mediate thioester is hydrolysed directly during the 



# # 
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chromatography on silica gel). 

After purification by "flash" chromatography 
C ejkd'e nt: dichloromethane : 1000 cc, then dichloromethane- 

i 

methanol (8 5-15 by volume) : 2000 cc, then dichloromethane- 
5 methanol (80-20 by volume) : 4000 cc], 100-cc fractions 

I 

being collected, and concentrating fractions 42 to 60 to 
dryness under reduced pressure, a yellow oil (14 g) is 
obtained, which is purified by distillation. In this 
manner, ( R ) -2-d i me t hy I am i nobu t a ne t h i o I (2.4 g) is obtained 
10 in the form of a colourless liquid. CB.p. (4 kPa) = 70- 



7f ^ & 

U (R)-2-Dii 



75°C3 



i me t hy L am i no- 1 -bu t a no L can be obtained by 
a method identical to that described by M. Wenghoefer et 
al., J. Heterocycl. Chem., 7(6), 1407 (1970). 
ff EXAMPLE 11 



26-C(2S)-2-Dimethylamino-3-phenylpropyl]thiopris- 
tinamycin Ilg (isomer A) (2.67 g), sodium bicarbonate 
(0.7 g) and 98% me t a -c h I o r ope r ben z o i c acid (0.7 g), after 
purification by "flash" chromatography Celuent: chloro- 
20 f orm-me thanol (90-10 by volume)], 20-cc fractions being 

collected, and concentrating fractions 19 to 23 to dryness 
under reduced pressure (2.7 kPa) at 3 Q ° C , a Light-yellow 
solid (1.3 g) is obtained, which is stirred in ethyl ether 



(50 cc), and separated off by filtration to give 26-CC2S)^ 



25 2-dimethylamino-3-phenylpropylDsulphinylpristinamycrn I I q 
(isomer A£) (1.18 g) in the form of a light-yellow solid 



melting at about 150°C. 




- 77 - 



|T NMR spectrum (400 MHz, C D C L 3 ) 
1.73 (s, -CH3 at 33) 
2.4 to 2.6 (mt, - S -CH,-C ) 

5 2.8 to 3.15 (mt, J 

2.44 (s, -N(CH 3 ) 2 ) 
2.77 (mt, -H 4 ) 

2.89 and 3.1 (2dd, >CH 2 at 15) 

3.18 (mt, -H 2 6> 

10 A 3.82 (s, )CH 2 at 17) 

_ ^ 4 ' 68 (d ' "H27> 

H/\ 5.51 (d, -H 13 ), 

6.19 (d, -H-n ) 

6.50 (dd, 2NH at 8) 
15 7.18 (d, phenyl ortho-H) 

7.23 (t, phenyl para-H) 
7.31 (t, phenyl meta-H) 
>8.13 (s, -H 20 ) 

An aqueous solution containing 1% of 26-C(2S)- 2^) 
20 d i me t hy I am i no-3-pheny I p r opy I ] s u I p h i ny I p r i s t i n amy c i n IIq 

(isomer A 2 ) is obtained with: 

- -\ 

product 30 mg 

/kSJ^X 0 * 1 N h y drochLor i c acid 0.45 cc 

v-^ distilled water q.s 3 cc 

25 if' 26-E ( 2 S ) -2-D i me t hy I am i no-3-p heny I p r opy 1 1 1 h i opr i s- 

tinamycin (isomer A) can be prepared by us^ng a 

method similar to that described in Example 1 for the 



41 
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> 



preparation of the starting material, but starting from 
prist inamycin 1 1 ^ (7.13 g) and (S)-2-dimethylamino-3-^ 
pheny Lpropaneth iol (2.65 g) and after purification by 
"flash" chromatography Celuent: ethyl acetate- methanol 

5 ' (80-20) by volume) ] y 60-cc fractions being collected, and 
concentrating fractions 33 to 43 to dryness under reduced 
pressure (2.7 kPa> at 30°.C, a light-yellow solid (4.6 g) 
is obtained which is stirred in "ethyl .ether (50 cc), fil- 
tered off and then dried under reduced pressure (90 Pa) 

10 at 45°C-. In this manner, 26- C ( 2 > S-)'-2-d i me t h y I am i no-3- ) 

y^ >r ' 

p h e ny l p r op ane ] t h i op r i s t i namy c i n * 1 1 r (isomer A) (3.6 g) 

\ 

is obtained in the form of a pale yet Low powder melting 
at about 110°o,. 



NMR spectrum: 
15 1.69 (s, -ChV at 33) 

2-38 (s, -N(CH 3 ) 2 > 




2.35 to 3.05 (mt, -SCH,-C^~ ) 

'2 



2 I ^CH„- 



N 

2.73 (nit, -H 4 > 

2.89 and 3.10 (2dd,^CH 2 at 15) 
3.26 (broad d, tH 2 $) 
3.81 (s, y CH 2 at 17) 
4.68 (broad s, -H27) 
25 5.47 (d, -H 13 ) 

6.12 (d, -H •] -j ) 



r 
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20 




6.27 (mf, ^ NH at 8) 

7.18 (d„ phenyl ortho-H) 

7.21 (t, phenyl para-H) 

7.30 (t, phenyl meta-H) 

8.11 (s, -H 2 o ) v 
^ ^^^^ 

(S )-2-0 imethylamino-3-phenylpropanethioL can be 
prepared as follows: 

Sodium methoxide (0.2 g)" is. added under a nitrogen 
atmosphere to (S)-2-dimethylamino-3-phenylpropanethiol- 
10 acetate (20 g: crude) dissolved in methanol (50 cc) and 
the mixture is heated under reflux for 2 hours. The mix- 
ture is then concentrated to dryness under reduced pres- 
sure (2.7 kPa) at 3 0 ° G to give a liquid which is purified 
by distillation. (S)-2-Dimethylamino-3-phenylpropanethiol 
15 (2.4 g) is obtained in the form of a colourless liquid 

C b . p . (14 Pa) = 9 5 0 C ] which is used as such in the reac- 
t ion which follows. * 

O 

Y (S )-2-D imethy L amino-3-phenylpropaneth ioLacetate 
can b e^p repared as follows: 

pheny I phosph i ne (41.97 g) and tetrahydrof uran 
(310 cc) are added at 0°C under a nitrogen atmosphere, 
and then diisopropyl azodicarboxylate (31.5 cc) is added 
dropwise and the mixture is left stirred for half an hour 
A mixture of ( S ) -2-d i me t hy I am i no-3-pheny I p r o- 
25 panol (15 g) and of thiolacetic acid (11.44 cc) dissolved 
in tetrahydrof uran (160 cc) is added dropwise to the white 
suspension obtained. After being stirred for 1 hour at 



3e prep 



'J 
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0°^ and then for 1 hour 30 minutes at 25°C, the mixture 
is concentrated to dryness under reduced pressure (2.7 kPa) 
at 30°C. Methanol (190 cc) is added to the oil obtained, 
the white -solid which precipitates is removed by filtra- 

5 tion, and the filtrate is concentrated to dryness under 
reduced pressure (2.7 kPa) at 30°C. The residue is then 
stirred with isopropyl ether (200 cc), the white solid 
precipitated is again removed by filtration and the fil- 
trate is concentrated to give a yellow oil (45 g), which 

10 is purified by "flash" chromatography Celuent: dichloro- 
met hane-met hanol (90-10 by volume)], 100-cc fractions be- 
ing collected. After concentrating fractions 37 to 55 to 
dryness under reduced pressure (2.7 kPa) at 30° C, (S)-j 
2-dimethylamino-3-phenylpropanethiolacetate (10.4 g) is 

15 obtained in the form of an orange-yellow oil (containing 
tr iphenyLphosphine oxide). 

( S ) -2-D i me t h y I am i no-3-pheny L p r op ano I can be pre- 
pared by using a method similar to that described by 
T. Hayashi et al., J. Org. Chem., 4j3, 2195 ( 1983). 
l^S&O EXAMPLE 12 



f By using a method similar to that described in 
Example 1, but starting from 26- C 2 -( 1 -py r r o I i d i ny I ) e t h y L ] - 
t h i opr i s t i namy c i n Ilg (90% isomer A), t r i f I uo r oa c e t i c ' 
acid (1.47 cc), and me t a- c h L o r ope r ben z o i c acid (3.86 g), 
25 and after purification by "flash" chromatography Celuent: 
chlorof orm-methanol (85-15 by volume)], 30-cc fractions 
being collected, and concentrating fractions 18 to 25 




15 
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to dryness under reduced pressure (2.7 kPa) at 30°C, 26--^ 
C2-(T-pyrrolidinyl)ethylDsulphinylpristinamycin II B 
(isomers: 60% Ai, 25% 15% B -) ) (3.9 g) is ob- 

tained in the form of a yellow powder melting at about 



175°C. 



f 



1 NMR spectrum (isomer A^): 




< 



1 . 


74 


(s, -CH3 


at 33) 










2. 


62 


(mt, -N^ 










CH 2 - 


2. 


70 


to 3.20 ( 


mt,^CH2 at 15, 


3. 


81 


(s, >CH 2 


at 17) 


5 . 


28 


(broad s , 


-H 27 ) 


5. 


45 


(d, -H 13 ) 




6. 


14 


(d, -Hn> 




6. 


58 


(mt, 2 NH 


at 8) 


8. 


12 


(s, -H 20 ) 




Af 


ter concentr 


ating fractions 



0 



20 under reduced pressure (2.7 kPa) at 30°C, 26-C2- ( 1 -py r ro- 
lidinyl)ethyl]sulphinylpristinamycin I I g (75% isomer A 2 , 
5% isomer A 1 , 10% isomer B^, 10% isomer Bj) (4.36 g) 
is obtained in the form of a yellow powder melting at 
about 145^Cj. 



25 y NMR spectrum (isomer A2): 



: 0 



. vf^"*" 1-76 (s, -CH 3 at 33) 
t» 1-82 (m, >CH 2 at 3- and 4- of pyrrol idinyl ) 




V. 
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2.63 (mt, -N-CH2") 
I 

CH2" 

2.85 to 3.20 (rat, -S-CH2-CH2C and >CH 2 at 15) 



10 



3.82 (s, < >CH 2 at 17) 
4.84 (dd„ -H3 + d, -H27) 
5.51 (d, -H 13 ) 
6.18 (d, -Hn) 
6.47 (mt, ):NH at 8) 
8.13 (s, -H 2 0> 

26-C 2^( 1-Pyrrolidinyl)ethyl]thiopristinamycin 1 1 g 
can be prepared as follows: \ 



By using a method similar to that described in 



Example 3 but starting from pristinamycin 1 1 a (5.25 g) 
and 2- ( 1 -py r r 0 1 i d i ny I ) e t h ane t h i o I (1.7 g), and after puri- 
15 fication by "flash" chromatography Celuent: chloroform- 
methanol (95-5 by volume)] of 2- ( 1 -py r r o I i d i ny I ) e t h ane- 
thiol, and after purification by "flash" chromatography 
Celuent: c h I 0 r of o rm-me t h ano I (95-5 by volume)] and concen- 
trating fractions 19 to 60 to dryness under reduced pres- 
20 sure (2.7 kPa) at 30,°C, 2 6 - C 2 - ( 1-pyrrol idinyl )ethyl ] t h i o - 



,1 



pristinamycin II5 (3.9 g) is obtained in the form of a 
yellow Dowder melting at about 115°C. 
NMR spectrum: 
1.90 (mt, 4H : -N 




25 



-CH 2 



2.50 to 2.80 (m, 6H : -S-CH 2 CH 2 N 
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3.40 <d, 1H : -H 2 6> 
4.75 (d„ 1H : -H 2 7> 
8.10 <s, 1H, -H 2 0> 

2— ( 1-Py r roL i d i ny'L )e t hane t h i ol can be prepared 
according to the method described by J.W. Haeffele and 
R.W. Broge, Proc. Sci. Toilet Goods Assoc. 32, 52 (1959) 



CChem. Abstr. 54, 17234e (1960)3. 
EXAMPLE J_3 * 

By using a method similar to that described in 
Example 1 , but starting from 26-(2-piperidinoethyl)thio- 
pr i s t i namy c i n lie (isomer A) (6 g), trif Luoroacetic acid 
(0.69 cc) and 85% me t a-c h I o r ope rbe n zo i c acid (1.82 g), 
after purification by "flash" chromatography Celuent: 
chlorof orm-methanol (85-15 by volume)], 20-cc fractions 
being collected and concentrating fractions 52 to 105 
to dryness under reduced pressure (2.7 kPa) at 30°C, a 
yellow solid (4.7 g) is obtained, which is aga l fn purified 
by "flash" chromatography CeUuent: chLorof orm-methanol 
(85-15 by volume)], 5-cc fractions being collected. 
After concentrating fractions 92 to 99 under reduced pres- 
sure (2.7 kPa) at 30°XS, a yellow solid (1.83 g) is obtai- 
ned, which is^st irred in ethyl ether (20 cc), separated 
off b y^ filtration, and then dried under reduced pressure 
(90 Pa) at 30°C. In this manner, 26- ( 2-p i pe r i d i noe t h y I ) - 
t h iopr i s t i namy c i n II B (isomers: 90% A£, 10% A -j T (1.51 g) 
is obtained in the form of a yellow powder melting at 
about 162°C. 



4<> / 



# 
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NMR spectrum (400 MHz, C D C L 3 ) 



1.5 2 (mf, -N 



1.70 (mf, -N 




1.78 (s, -CH3 at 33) 



10 



0 



15 



20 



2.64 (mf, -N 



S 2 > ) 



2.80 (mt, -H4) 

2.85 to 3.25 (mt, -S-CHg-CHg-N-C ) 

0 

2.94 and 3.15 (2dd, >CH 2 at 15) 

3.20 (rot, -H26> 

3.83 (s, >CH2 at 17) 

4.92 (d, -H27) 

5.54 (d, -H 13 ) 

6.24 (d, -H-n) 

6.70 (mf, ^NH at 8) 

8.14 (s, -H 2 o> 

1 

After concentrating fractions 100 to 140 to dry- 
ness under reduced pressure (2.7 kPa) at 3 0° a yellow 
solid (2.11 g) is obtained, which is stirred in ethyl ether 
25 (20 cc), separated off by filtration and then dried under 
reduced pressure (90 Pa) at 30°G. 26- ( 2-P i pe r i d i noe t hy I ) - 
t h i opr i s t i namy c i n lis (isomers: 50% A-j, 50% Aj> (1-75 g) 
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10 



15 



152°C 



is obtained in the form of a yellow powder melting at about 

>°c. 

y NMR spectrum (400 
/ 1.74 (s, -CH3 at 3 

. P 



z, CDCl 




i somer 




i somer 


A 2 > : 


r A2) - 




r A 1 ) - 





3*82 (borderline AB, iCH? at 17 isomer Ai), 

fits V 

3.83 (s„ ^CH2 at 17 isomer A2>^ 



4.90 <d^-H 27 



5.30 (s, 
5.52 (d, 
5.54 <d. 



-H27 
-H 13 

-H 13 



somer A 2 )-) 
somer A 1 ) 7 
somer A-])} 
somer A 2 ) ) 
somer A 2 ) ^ 



| 6.60 (dd,\ -H5 



6.70 ( d d , H 5 isomer A 1 ) (jy 

I 

8^-14 (s,^rH20^ isomers A 2 and A-|) 



26-(2-Piperidinoethyl)thiopristinamycin I I g 
(isomer A) can be obtained as follows: 



f 



30°C 

2° 



tained in the form of a light-yellow powder melting at 



at 


descri 


c i 


n II A ( 


nd 


after 




chLorof 


t i 


ons bei 


31 


to dry 


(2 


-p i pe r i 


(8 


.3 g) i 
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about 12Q°X. 



NMR spectrum: 



1.08 (d," 5 -CH 3 at 32) 

1.40 to 1.60 (mt, -n' 
1.60 to 1.80 (mt, -N 




■CH 2 - 



1.73 (s, -CH 3 at 33) 
10 (f ' 2.45 to 2.90 (nit, -S-CH 2 -CH2-N -K ' * ) 
3.43 (rat, -H 26 ) 
3.82 (s, ^CH 2 at 17) 
4.71 (broad s , -H27) 
5.50 (d, -H-13) 
15 . 8.13 (s, -H 20 ) 

A 2-P i pe r i d i noe t hane t h i o L can be obtained by a method 
identical to that described by D.D. Reynolds, D.L. Fields 
and D.J. Johnson, J. Org. Chem., 26, 5125 (1961). 



Ij^^ EXAMPLE 14 

20 .Jr By using a method similar to that described in 



Example 2, but starting from 26- [ 2- fc'l - i m i da zo I y I ) e t h y I 3- 
thiopristinamycin IIq (isomers: 85% A, 15% B) (3.2 g ) V 
sodium bicarbonate (1 g) and 98% me t a-c h I o r ope r b e n z o i c 
acid (0-93 g), after purification by "flash" chromato- 
25 graphy CeLuent: chlorof orm-methanol (90-10 by volume)], 
25-cc fractions being collected, and concentrating frac- 
tions 29 to 49 to dryness under reduced pressure (2.7 kPa) 
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at 30 C, a yelLow solid (1.4 g) is obtained. The solid 
obtained is purified again by " flash" chromatography 
Celuent: chLorof orm-methanol (90-10 by volume)], 10-cc 
fractions being collected. After concentrating fractions 
5 47 to 55 to dryness under reduced pressure (2.7 kPa) at 
30 ° C , a light-yellow solid (0,62 g) is obtained, which 
is stirred in ethyl ether (20 cc), separated off by fil- 
tration and then dried under reduced pressure (90 Pa) at 
40 C. In this manner, 26-C2r ( 1 - i m i d a zo I y I ) e t hy I 1 s u I ph i ny I 
10 prist inamyc in IIq (isomer A 2 ) (0.6 g) is obtained^ in 
the form of a yellow solid melting at about 170°C. 
NMR spectrum (400 MHz , C D C I 3 ) 
1.80 (s, -CH3 at 33) 
2.72 (mt, -H4) 
15 2.97 to 3:09 (2dd, >CH 2 at 15) 

3.0 (mt, -H26 and one H of -S-CH2-) 

0 

>J \ 3.48 (mt, the other H of -S-CH2") 

0 

20 



25 



3. 


82 


(bo 


rderL ine 


AB, >CH2 


4. 


53 


(dd 


, >N-CH 2 - 


) 


4. 


77 


(d. 


-H 27 ) 




5. 


52 


(d, 


-H 13 ) 




6. 


16 


(d. 


-H11> 




6. 


46 


(dd 


„ 2NH at 


8) 


7. 


12 


<s. 


-N-CH=CH 
» 


-N=) 


7. 


69 


<s. 


^N-CH=N- 


) 
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0 

26-^2- ( 1-imidazolyl ) et hy L^th iopristinamycin II B 
can be prepared by using a method similar to that described 
in Example 3, but starting from pr i st inamyc in II A (14.35 g) 
and 2-(1-imidazolyl)ethanethiol (3.5 g > , after stirring 
at 20°C for 18 hours followed by purification by "flash" 



8.16 (s, -H2Q> 



'J} 



chromatography CeLuent: ethyl acet ate-me thanol (80-20 by 



volume)] ^and concentrating fractions 34 to 59 to dryness 
under reduced pressure (2.7 kPa) at 30°C; a yellow solid 



is obtained, which is stirred in ethyl ether (60 cc) and 
then separated off by f l 1 1 rat-ion, to give 26- C 2- ( 1 - i m i da z o- 
ly I ) ethy I }th iopr i s t inamyc in Ilg (isomers: 85% A, 15% 
B) (10.9 g) in the form of a yellow solid melting at 
about 160°C;. 

NMR spectrum: 



1.53 (s, -CH3 at 33 of B) 



) 



1.73 (s„ -CH 3 at 33 of A)j 

2.74 (nit, -H4 of A) 

2.86 and 3.14 (2dd, >CH 2 at 15 of A )^ 
2.85 to 3.05 (nit, -SCH 2 -)^ 
3.11 (mt, -H 26 of A)^ 
3.32 (mt, -H 2 6 of B) j 

3.82 (borderline AB, >CH 2 at 17 of A)y 
4.15 to 4.30 (mt, -CH 2 N; 
4.58 (d, -H 27 of B) \ 
4.68 (fine d, -H 2 7 of A \ 
5.44 (d, -H 13 of A) j 
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\ 



6.16 Cd, ^Hfl of A) { 

6.83 (dd, >NH at 8 of A). 

6.97 and 7.08 (2s, >N-CH=CHNC of B), 

7.01 and 7.10 (2s, >N-CH=CHN^ of A) 

7.5 4 (s, >N.-CH = N- of B) % 

7.61 <s, >N-CH=N- of A), 

> y r? v ■ 

7.64 (mt/- >,NH at 8 of B) 



7\ 



7.82 (s, -H20 °f B) -j 
J5.09 (s, -H 20 of A) 
10 I 2-(1-Imidazolyl)et Kane thiol can be prepared by a 

method similar to that described in Example 11 for the 
preparation of the starting material, but starting from 
2-(1-imidazolyl)ethanethiolacetate (21 g)and sodium 
methoxide (0-5 g ) . After purification by distillation, 
15 2-( 1-imidazolyl >ethaneth iol (2.3 g) is obtained in the 
form of an oil Cb.p. (20 Pa) = 99.5°CD. 

2- ( 1 - I m i da z o I y I ) e t h ane t h i o I a c e t a t e can be prepared 
by a method similar to that described in Example 11 for 
the preparation of the starting material, but starting from 
20 2-(1-imidazolyL)ethanol (15 g), triphenylphosphine (70,2 g), 
diisopropyl a z o d i c a r b o x y I a t e (55.8 cc) and thiolacetic acid 
(21 cc). After purification by "flash" chromatography 
Celuent: methylene chloride (1500 c), followed by ethyl 
aceta te-methanol (80-20 by volume)], 100-cc fractions be- 
25 ing collected, and concentrating fractions 21 to 35 to 
dryness under reduced pressure (2.7 kPa) at 30°C, 2-(1- 



imidazolyl)ethylthiolacetate (21.1 A g) is obtained in the 



0\\ 
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t 



form of an orange-yeL Low oil which is used without further 
purification. 

2- ( 1 - I m i da zo I y I ) e t h ano I can be prepared by a 
method similar to that described by J. Geibel et a I., J. 
5 Am. Chem. Soc, 100 , 3575 ( 1978). 
l^s- EXAMPLE 15 

By using a method similar to that described in 



j f 

Example 2, but starting from 26-(2-morpholinoethyl)thio- 



pristinamycin 1 1 g (isomer A) (5.5 g ) , sodium bicarbonate 
10 (1.3 g), and 98% me t a-c h I o r ope rben z o i c acid (1.4 g ) , after 
extraction of the reaction mixture, drying of the organic 
phase over magnesium sulphate, filtering and concentrating 
to dryness, under reduced pressure (2.7 kPa) at 30°C, a 
light-yellow solid is obtained, which is stirred in iso- 
15 propyl ether (100 cc), separated off by filtration, and 
then dried under reduced pressure (90 Pa) at 3 5°C. In 

...,) 

this manner, 26-(2-morpholinoethyl)sulphinyLpristinamycin 
Ilg (isomer A£) (4.8 g) is obtained in the form of a 
light -yellow solid melting at about 12 6° C> 

u J 

20 ¥ NMR spectrum: 



J* 



1.77 <s, -CH 3 at 33) 



^CH - 

2.6 to 3.1 (nit, -SCH„-CH.N and -Hi) 

I * 2 ^ CH 2 - 



0 



25/ J 2.95 and 3.13 (2dd, }CH 2 at 15) 

3.20 (nit, -H 26 ) 
3.78 (nt, -CH 2 -0-CH 2 -) 



A^ 
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• 



3.81 (s, >CH 2 at 17) 
A. 85 (mt, -H27) 
5.53 (d, -H 13 ) 
6.20 (d, -Hn> 
5 .6.53 (mf, ^NH at 8) 

f8.14 (s, -H 2 0> 
26-(2-Morpholinoethyl)thiopristinamycin 1 1 g 
(isomer A) can be obtained by a method simitar to that 
described in Example 1, but starting from pristinamycin 
10 1 1 a (15 g) and 2-morpholinoethanethiol (6.3 g). After 
purification by "flash" chromatography CeLuent: ethyl 
ace t a te-met hanol (75-25 by volume)], 30-cc fractions being 
collected, and concentrating fractions 35 to 49 to dry- 
ness under reduced pressure (2.7 kPa) at ' 3 e i g e 
15 solid (11 g) is obtained which is crystallized from aceto- 
nitrile (120 cc). In this manner, 26- ( 2-mo r pho I i noe t h y I ) - 
thiopristinamycin Ilg (isomer A) (5.7 g) is obtained in 
the form of white crystals melting at 132 °^C. 



NMR spec t rum : 
20 1.73 (s, -CH3 at 33) 



0 



2.50 <mf, -N * ) 



2.6 to 2.9 (mt, -H4) 
25 2.64 (mt, > N-CH 2 ") 

2.79 (nit, -SCH2") 

2.91 and 3.11 (2dd, >CH 2 at 15) 



Si 
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3.37 (broad d, -H26> 



3.74 (mf 




) 



5 



3.83 (s, >CH2 at 17) 



4.74 (broad s, -H27) 



5.45 (d, -H 13 ) 



6.13 (d, -Hn> 



6.28 (mf, >NH at 8) 



10 




8.13 ( S, -Hzq ^ 

2-Mo r p ho L i noe t h ane t h i o L can be prepared by a 



method simitar to that described by D.O. Reynolds et at., 
J. Org. Chem., 26, 5125 (1961). 
EXAMPLE 16 



Example 1, but starting from 26-(2-butylaminoethyl)thio- 
p r i s t i n amy c i n Ilg (80% isomer A, 20% isomer B) (5.8 g), 
trif luoroacet k acid (0.68 cc) and me t a- c h L o r ope r be n 2 o i c 
acid (1.8 g), and after purification by "flash" chromato- 

20 graphy C eLue nt: chlorof orm-methanol (90-10 by volume)], 
15-cc frictions being collected, and concentrating frac- 
tions 9 to 15 to dryness under reduced pressure (2.7 kPa) 
at 3 Q^£, 26-(2-butylaminoethyl)sulphinylpristinamycin 
IIq (70% isomer A£, 15% isomer B 1 , 15% isomer B2> (1.7 g) 

25 is obtained in the form of a yellow powder melting at 
about 140°C. 




a method similar to that described i 



n 
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,7 

H NMR spectrun (isomer A2): 

0.85 to 1.00 (mt, -CH-$^t 31 and 30 + chain -CH3) 

1.34 (mt, -C^l2 CH 3 ) 

1.48 (mt, -CH2CIH2 CH 2 CH 3 > 

•1.75 (s, -CH3 at 33) 

2.50 to 3.30 (mt, -H26' >^^2 at 2, 




-S-CH2-CH2-N-CH2- 
* I 
0 



, -H 4 ) 



3.80 (s, >CH2 at 17) 
4.80 (d, -H27) 
5.50 (d, -H -i 3 > 
6. 17 (d, -H-| 1 ) 
6.40 (dd, ^NH at 8) 
/J 8.12 (s,^-H20) 
15 /y. After concentrating fractions 18 to 24 to dryness 

under reduced pressure (2.7 kPa) at 30°-.C, 26-(2-butyl- 
aminoethyDsulphinylpristinamycin Ilg (85% isomer A <| , 
15% isomer B-j) (0.5 g) is obtained in the form of a 
yellow p.owder melting at about 170 °.C - 
20 ifNMR spectrum (isomer A-j): 

0.85 to 1.00 ( m t ,^TiH3^Tt 31, 30 and chain -CH3) 
1.33 (mt, -CjH2 CH 3 ) 
1.47 (mt, -C^CH^ 0 ^ 0 ^ 
1 .71 (s, -CH3 at 33) 

2.50 to 3.25 (mt, -S-CH 2 CH 2 N< and -H4) 

0 

3.79 (borderline AB, }CH 2 at 17) 



/A 



25J 
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5. 


26 


<d. 


-H 27 ) 


5. 


44 


<d. 


-H 13 ) 


6. 


13 


(d. 


-H11) 


6. 


62 


(mt. 


^NH 


8. 


10 




-H2Q) 



26-(2-Butylaminoethyl)thiopristinamycin I I B (80% 
isomer A, 20% isomer B) can be prepared as described 
below in Example 17. 
EXAMPLE 17 



10 Jjf By using a method' similar to that described in 

Example 1, but starting from 2 6- ( 2-b u t y I a m i no e t h y I ) t h i o- 
pristinamycin II B (isomer B) (3.15 g), trifluoroacetic 
acid (0.37 cc) and meta-chloroperbenzoic acid (0.97 g ) , 
and after purification by "flash" chromatography Celuent: 

15 chlorof orm-methanol (90-10 by volume)], 15-cc fractions 
being collected, and concentrating fractions 18 to 35 to 
dryness under reduced pressure (2.7 kPa) at 3 Q°£C , 2 6'<zJ) 
(2-butylaminoethyl)sulphinylpristinamycin 1 1 g (65% iso- 
mer B-|, 35% isomer B 2 ) (1.18 g) is obtained in the 

20 form of a yellow powder melting at about 1 4 0 ° C . 



| NMR spectrum 



0.90 to 1.05 (mt, -CH3 at 30 and 31 and chain 

-CH3 of B-j and B 2 > 
1.40 (mt, -C^2CH3 of B <\ and B 2 ) 
25 //'<(/* 1.50 (mt, -CH 2 CH^ CH 2 CH 3 of B 1 and B 2> 



of 



/ <7\ Y 1.57 (s, -CH3 at 35 of Bi and B?) 



2.63 (t, ^NCIH 2 CH 2 CH 2 CH3 of B 1 and B 2 ) 
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2.65 to 3.30 (mt, -S-CH 2 CH 2 NC , ;XH 2 at 15, 

0 -H4 of B-| and B 2 ) 

3.74 and 3.92 (2d, >CH 2 at 17 of B^) 
3.73 and 3.94 (2d, ;>CH 2 at 17 of B2> 

5 4.78 (d, -H 2 7 of B 2 ) 

4.75 to 4.90 (mt, -H13 and -H14 of B>| and B 2 ) 
5.27 (d, -H 2 7 of Bt) 

5.70 (2d, -Hn of B<\ and B 2 ) 
7.69 (dd, ^NH at 8 of B 2 ) 
10 7.79 (dd, >NH at 8 of B^ 

7.84 (s, -H 2 q of B 2 > 

7.85 (s, -H 2 q of B-|) 

By using a method similar to that described in 
Example 3, but starting from pristinamycin 11^ (25 g) 
15 and 2-butylaminoethanet,hiol (6.34 g), and after purifica- 
tion by "flash" chromatography Celuent: chloroform- 
methanol (90-10 by volume)], 60-cc fractions being collec 
ted, and concentrating fractions 12 to 15 to dryness unde 
reduced pressure (2.7 kPa) at 30 ^C, 26-(2-butylamino- 
20 e t h y l ) t h i op r i s t i n amy c i n Ilg (isomer B) (3.15 g) is ob- 
tained in the form of a yellow powder melting at about 
110° After concentrating fractions 15 to 2 5 to dry- 
ness under reduced pressure (2.7 kPa) at 30 C, 2 6- (2-^/ 
bu t y l am i noe t h y l ) t h i op r i s t i namy c i n Ilg (80% isomer A, 20% 
25 isomer B) (5.89 g) is obtained. 
EXAMPLE 18 



By using a method similar to that described in 
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Example 1 , but starting from 26-(2-decylaminoethyl)thio- 
prist inamyc in II5 (8.6 g), t r i f Luoroacet ic acid (0.9 cc) 
and meta-chloroperbenzbic acid (2.35 g) and after purifi- 
cation by "flash" chromatography [eluent : chloroform- 
5 methanol (90-10 by volume)], 40-cc fractions' being collec- 
ted, and concentrating fractions 12 to 15 to dryness under 

reduced pressure (2.7 kPa) at 30°C. 26- ( 2-de c y I a m i no- 

? J> 

e t h y I ) s u I ph i ny L p r i s t i n amy c i n Ilg (80% isomer A£> (1.5 g) 
is obtained in the form of a yellow powder melting at 

10 about 128°G. 

0 ^ 

NMR spectrum: 

0.88 (t, ^CH 2 )9-CH3)^ 



15 



1 .30 (Cm, ( >CH 2 >8: 

1.50 LmX >CH 2 ) 8 ] J 

ft &s ^ 

1.77 (s„ -CH3 at 33). 

4.81 (d, -H 2 7) -> 

5.51 (d, -H^)^ 
6.19 (d,^-H 11 )^ 
6.53 (mt, JNH at 8)., 

20 13 (s, 8 : H 20>y>) 

After concentrating fractions 15 to 19 to dryness 



under reduced pressure (2.7 kPa) at 30°C, 26- ( 2-de c y l - 

am i noe t h y I ) s u I ph i ny L p r i s t i n amy c i n Ilg (mixture of isomers) 



(2.51 g) is obtained in the form of a yellow powder melt- 

C . 

) 



25 ing at about 124°C 
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10 



NMR spectrum (mixture of isomers: 50% type A 2 , 

15% A-i, 20% B-| and 15% B 2 >^ 
1.54 (s, -CH3 at 33 of B1 and 63) > 
3.72 and 3.88 (2d, ^CHg at 17 of B-|)i 
3.70 and 3.92 (2d, >CH2 at 17 of Bz ) l 

4.75 (d, -H 2 7 of B 2 ) V 

V J 

5.25 (d, ^H27 of B -j ) 

7.6 7 (dd, >NH at 8 of B2V 

7.77 (dd, >NH at 8 of B-|); 

7.81 (s, -H20 oi B and B2> ; 



^ (characteristic peaks of isomers A 2 and A 1 , identical to 
those mentioned above and below, respectively). 

'(/ An aqueous solution containing 1 % of 26-(2-decyl- 

A 

a minoethyl)sulphinylpristinamycin 1 1 g in the form of 
15 A hydrochloride "is obtained with: 



1 



26-(2-decylaminoethyl)sulphinylpristinamycin 1 1 g ...15 mg 

0.1 N hydrochloric acid 1 0.2 cc 

distilled water q.s 1.5 cc 

^After concentrating fractions 20 to 24 to dryness 
20 under Veduced pressure (2.7 kPa) at 3 0 0 C , 26-(2-decyl- 

a m i no e t h y I ) s u I p h i ny I p r i s t i n a my c i n Ilg (isomers: 60% A 1 , 
20% A2„ 20% B^) (1.12 g) is obtained in the form of 

a yellow powder melting at about 136 V °C. 

■J 0 

NMR spectrum M sj Hnej^. A ^ ) : 

2.50 to 3.20 (mt, >CH2 at 15, -H4 and 

-S-CH2CH2-N-CH2-) 
* I 

0 
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e 



3. 


82 


(borderl ine 


AB 


5. 


27 


(d, -H 2 7> 




5. 


46 


(d, -H 13 ) 




6. 


1 5 


(d, -H n > 




6. 


62 


(nit, ^NH at 


8) 


8. 


12 


(s, -H 2 Q> 





26-(2-Decylaminoethyl)thiopristinamycin Ilg can 
be prepared as follows: 

By using a method similar to that described in 
10 Example 3 , but starting from pristinamycin 1 1 ^ (5.25 g) 

and 2-de c y I am i noe t h a ne t h i o I (3.26 g), and after purifica- 



tion by "flash" chromatography Lel/tient: methylene chloride- 
methanol (95-5 by volume)!, and ^concentrating fractions 



20 to 43 to dryness under reduced pressure (2.7 kPa) at 

15 30 \c , 26-(2-decylaminoethyl)thiopristinamycin Ilg 
/• ■ • ■ . 

(1.2 g) is obtained in the form of a yellow powder melting 

at about 80° G. 




0.88 <t, -CH3) 
20 1 .30 n 

> (mt, -(CH2>8-> 
1.53^ 

1.54 (s, -CH3 at 33 of 8) 
1.72 (s, -CH3 at 33 of A) 



25' 2.6 to 3 (mt, -SCH2-CH2-N-CH2- ) 

3.38 (broad d, -H26 of A) 
3.50 (mt, -H26 of B) 

A 
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4.64 (d, J = 3.5, -H 2 7. of B) 
4.72 (broad s, -H27 of A) 
7.80 (s, -H 2 0 of B) 
8.12 (s, -H20 oi A) 
EXAMP LE 19 V " " * 

^ By using a method similar to that described in 
Example 1, starting from 26-(2-cyclohexylaminoethyl)sul- 
phinylpristinamycin Ilg (isomers: 80% A, 20% B) (4.4 g ) , 
trifluoroacetic acid (0.5 cc) and meta-chloroperbenzoic 
acid (1.15 g), and after purification by "flash" chroma- 
tography Celuent: chlorof orm-methanol (90-10 by volume)], 
40-cc fractions being collected, and concentrating frac- 
tions 24 to 29 to dryness under reduced pressure (2.7 kPa) 
a t ZO^j , 26-(2-cyclohexylaminoethyl)sulphinylpristina- 
mycin Ilg (90% isomer A 2 > (0.38 g) is obtained in the 

66< 



form o ^ a light-yellow powder melting at about 1 6 6 . 



NMR spectrum: 
1.05 to 1.35 Cmt, cyclohexyl ^CHj (partly)] 
1.77 (s, -CH3 at 33) 

1.55 to 2.25 Cmt, >CH2 at 25, -H29 and 

cyclohexyl >CH2 (partly)] 
2.45 to 3.35 (mt, -H 2 6^ ' CH 2 at -H4 and 

-S-CH2CH2N-CHC ) 
0 

3.82 (s, ^CH 2 at 17) 
4.82 (d, -H27) 
5.52 (d, -H 13 ) 
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f 



6.19 (d, -H ! 1 ) 
6.38 (dd, >NH at 8) 
8.14 (s, 

26-(2-Cyclohexylaminoethyl)thiopristinamycin Ilg 
5 can be-obtained as follows: 

I By using a method similar to that described in 
Example 3 , but starting from prist inamycin 1 1 ^ (5-25 g) 
and 2-cyc lohexy I am i noethaneth iol (3.6 g), and after puri- 
fication by "flash" chromatography fluent: chloroform- 
10 methanol (93-7 by volume)] and concentrating fractions 7 

\ 

to 18 to dryness under reduced pressure (2.7 kPa) at 30 o C, 
26- ( 2-c y c L ohe x y I am i noe t hy I ) t h i op r i s t i namy c i n Ilg (1.7 g) 
is obtained in the form of a beige powder melting at about 



15 



20 



25 



120°C, 



spectrum: 






1.4 [mt, 


cy 


c I ohe 


(s, -CH3 


at 


33 i 


(s, -CH3 


at 


33 i 


to 2 Cmt, 


cy 


c I ohe 


(mt, >NCH2" 


>> 


(t„ -SCH2 


-) 




(broad d. 




H 26 i 


(mt, -H26 


i 


s ome r 


(d, J = 3, 


-H27 


(broad s. 




H 27 * 


(mt, -NH8 


i 


s ome r 


(mt, -NHg 


i 


s ome r 



^partly; 

1 
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/ 

/ 7.80 (s, -H20 isomer B) 
^^JJ.12 (s, ~H2Q isomer A). * 



4 <i 




1/ 2-Cyclohexylaminoethanethiol can be prepared 

W 

according to the method described by D . D . Reynolds, M.K. 
Massad, D . L . Fields and D.L. Johnson, J- Org. Chem. 26 , 
5109 (1961). 
EXAMPLE 20 

t By using a method similar to that described in 

% 

Example 2, but starting from 26- ( N-c y c I ohe x y I -N-me t h y I - 

10 2-aminoethyl)thiopristinamycin IIq (isomers: 80% A, 

20% B) (5 g), sodium bicarbonate (1.17 g) and 98% meta- 
chloroperbenzoic acid (1.2 g), after purification by "flash" 
chromatography Celuent: dichloromethane-methanol (80-20 
by volume)], 30-cc fractions being collected, and concen- 

15 trating fractions 40 to 60 to dryness under reduced pres- 
sure (2.7 kPa) at 30° C, a yellow solid (3.5 g) is ob- 
tained, which is purified again by "flash" chromatography 
Celuent: ethyl a c e t a t e -me t h ano I (80-20 by volume)], 25-cc 
fractions being collected. After concentrating fractions 

20 11 to 18 to dryness under reduced pressure (2.7 kPa) at 
30° C, a yellow solid (1.2 g) is obtained, which is 
stirred in ethyl ether (30 cc), separated off by filtra- 
tion and then dried under reduced pressure (90 Pa) at 3 5^ C . 
In this manner, 26-(N-cyclohexyl-N-methyl-2-aminoethyl)- 

25 s u I ph i ny I pr i s t i namy c i n Ilg (isomer Aj) (1-1 g) is ob- 
tained in the form of a yellow powder melting at about 1 2^6 0 C 



o7 
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NMR spec t rum : 

— T ~\ 

1.10 to 2 (mt, cyclohexyl >CH2> 
1.76 <s, -CH3 at 33) 




10 



15 



2 . 


34 


<s, >N-CH3> 




2 . 


45 


(mt, >N-CHC 


) 


2 . 


7 


to 3.15 (mt. 


-S- 
0 


2. 


93 


and 3.14 (2 


dd, 


3. 


25 


(ddd, -H26> 




3. 


82 


(s, >CH2 at 


17) 


4. 


82 


id, -H 2 7> 




5. 


52 


(d, -H 13 )^ 




6. 


18 


id, -H 1 t ) 




6. 


43 


(dd, >NH at 


8) 


8. 


13 


(s, -H 2 q) 





26-(N-Cyclohexyl-N-methyl-2-aminoethyl)thiopris- 
tinamycin Ilg (isomers: 80% A, 20% B) can be obtained 
by a method similar to that described in Example 3 for 
the preparation of the starting material, but starting from 
20 prist inamyc in 11^ (10.5 g) and N - c y c I o h e x y I -N - m e t h y I - 

2-am i noe t h-a ne t h i o I (4 g). After purification by "flash" 
chromatography CeLuent: ethyl a c e t a t e-me t h ano I (80-20 by 
volume)], 30-cc fractions being collected, and concentra- 
ting fractions 42 to 96 to dryness under reduced pressure 
25 (2.7 kPa) at 30^, a yellow solid is obtained which is 

stirred in isopropyl ether (80 cc), separated off by fil- 
tration and then dried under reduced pressure (90 Pa) at 
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10 



15 



20 



25 



35 C, . In this manner, 26-(N-cyclohexyl-N-methyl-2- 
aminoethyl ) th iopr ist inamyc in 1 1 g (isomers: 80% A and 
20% B) (7.9 g) is obtained in the form of a yellow pow- 
der melting at about 116°c. 

NMR spectrum (80/20 mixture of two isomers A and B) 
1.25 and 1.6 to 1.9 (mt, cyclohexyl >CH2 for A 
and B ) 



I 

1 .56 (s, -CH3 at 33 of B) 

r \ 

1.73 (s, -CH3 at 33 of A) 



2.25 to 2.5 (mt, cyclohexyl 



;CH- for A and B) 



2.32 (s, J N-CH3 of B) . 

^ ) 
2.35 (s, ^N-CH3 of A) 



2.6 to 2.8 (mt, -H4 of A and B) 



2.78 (borderline AB, -SC^C^NC of A and BK 
2.9 and 3.14 (2dd, >CH 2 at 15 of AK 

y 1 



3.41 (broad d, -H26 of A) 



1 



3.73 and 3.91 (2d, ^CH 2 at 17 of B ) 



2f 



3.83 (s, ^CH? at 17 of AK 
I IS > 
4.65 (d, -H 2 7 of B) 

: ✓ I 

4.76 (broad s, -H27 of A )« 

j ~y 

5.49 (d, -JH-I3 of A) ^ 

• y 

6.16 (d, -H11 of A) 1 

6.36 (mf, ^ N H at 8 of Ak 

7.73 (mf, ^NH at 8 of B) 



7.82 (s, -H20 of B) ^ 
JL-13 (s, -H20 of 

N-C y c L oh e xy L -N-me t hy I -2-a m i noe t h ane t h i o I can be 
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obtained as follows: 

A 6 N aqueous solution of sodium hydroxide (23 cc) 
is added under a nitrogen atmosphere to S - ( N-c y c I o h e x y I - 
N-methyl-2*-aminoethyl)isothiouronium dihydrochloride (20 g) 

5 After being stirred . at 100°C for 2 hours, the mixture 

- . '[ J 

is cooled to 25°C and t h e*n a concentrated solution of 
hydrochloric acid is added to it to a pH of 9. The solu- 
tionis washed wi.th dichloromethane(3 x 50 cc) and then 
the organic phases are combined, dried over magnesium 
10 sulphate, filtered, and then concentrated to dryness under 
reduced pressure (2.7 kPa) at 30° C to give an oil, which 
is purified by distillation under reduced pressure (130 Pa), 
N-Cy c L oh e xy I -N-me t h y t -2-am i noe t h ane t h i o I (4.3 g) is ob- 
tained in the form of a colourless liquid Cb.p. (130 Pa) 
15 = 68°C]. S 

N-Cyclohexyl-N-methyl-2-aminoethanethiouronium 
dihydrochloride can be obtained as -follows: 

Thiourea (10.7 g) is added to 2 - ( N - c y c I o h e x y I -N 
me t h y l-amino ) - 1 - c h I o r oe t h a ne hydrochloride (30 g) in ethanol 
20 (300 cc). The solution obtained is heated for 18 hours 

at 78° C. After cooling, the white solid obtained is 

.j 

filtered off and then washed with ethanol. In this manner, 
N-cyclohexyl-N-methyL-2-aminoethanethiouronium dihydro- 
chloride (21.5 g) is obtained in the form of a white solid 
25 melting at 248°C . 



2-(N-Cyclohex y l-N-me thy l-amino) -1-chloroethane hydro- 
chloride can be obtained as follows: 



,0 



6 



r 
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N-Cyclohexyl-N-methyl-2-aminoethanol (25 g) is 
added dropyise to thionyl chloride (120 cc) and then the 
mixture is heated for 24 hours at 70°c. After the excess 
thionyl chloride has been distilled off, the orange oil 
obtained is stirred into ethyl ether (200 cc) to give a 
white solid, which is separated off by filtration and then 
washed with ether* 2- ( N-C y c I oh e xy I -N-me t h y l-amino) - \£) 
chloroethane (30 g) is obtained in the form of a white 

solid melting at 154°C. 

O ■ 

EXAMPLE 21 J 



By using a method similar to that described in 
Example 1, but starting from 2 6- E ( 4-me t h y I - 1 -p i p e r a z i n y I ) - 
2-carbonyloxyethyl3thiopristinamycin 1 1 g (isomer A) 
(4.3 g) trifluoroacetic acid (0.45 cc) and meta-chloroper- 
15 benzoic acid (1.2 g), and after purification by "flash" 
chromatography Celuent: c h I o r o f o r m-me t h a no I (90-10 by 
volume)], 30 -cc fractions being collected, and concentra- 
ting fractions 42 to 56 to dryness under reduced pressure 
(2.7 kPa) at 30^, 2 6 - C ( 4-me t h y L - 1 -p i pe r a z i n y I ) -Z^J 

20 c a r bony I o x y e t h y L ] s u I p h i n y I p r i s t i namy c i n Ilg (isomer Aj) 

I 

(1.2 g) is obtained in the form of a light-yellow powder 
melting^ at about 135 °c. 
|; NMR spectrum: 



1.78 (s, -CH3 at 33) 



25 // SW 2 - 32 (s ' >N~CH 3 ) 



)\ , ^- C ^2 



2.42 (m, -CO-N N- ) 

N_ch 2 / 



3 1 
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2.95 to 3.28 (2mt, -S-CHj-) 

0 



3.54 <m, -CO-K 



/CH r 



N- ) 



CH 2 . 



3.82 <s, > CH 2 at 17) 

4.58 (mt, -CHp-O-C-NC ) 

. 0 



10 



15 



20 



4.82 (d, -H 2 7> 
5.50 (d, -H-13) 
6.20 (d, -H^) 
6.39 (dd, > NH at 8) 
8.14 <s, -H20> 

After concentrating fractions 65 to 95 to dryness 
under reduced pressure (2.7 kPa) at 3 0 °,C , 26-C(4-methyL- 
1-piperaz inyL )-2-carbonyLoxyethy L Hsulphinylpr i s t inamyc in 
lis (isomer A^) (0.65 g) is obtained in the form of 
3 Light-yeLLow powder melting at about 140°C. 



NMR spectrum: 

1.75 ( s , -CH3 at 33 ) 

2.34 (s, ^ N- C H 3 ) 



2.4 4 (m, -CO-K 



CH 2 . 



N- ) 




25 



2.90 to 3.15 (mt, -S-CH2") 

\ 
0 

3.55 ( m , -CO-n" ~ 2 N- ) 
\ CH 2 — ' 



3,83 (s, >CH2 at 17) 
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4.51 to 4.65 (2ddd, -CH 2 -0-C-NC > 

i; 

0 

5.28 (d, -H 2 7> 
6.19 (d/ -H-|i) 
6.55 (dd, >NH at 8) 

^8.14 ^'^JO^^^ 
26- C(4-Methyl-1-piperazinyl)-2-carbonyloxy ethyl] 




(4-methyl-1-piperazinyl)-2-carbonyloxyethanethiol (3.76 g 
and after purification by "flash" chromatography Celuent: 
chlorof orm-methanol (90-10 by volume)] and concentrating 
fractions 10 to 18 to dryness under reduced pressure 
(2.7 kPa) at 30°C^ 26-[(p4-methyl-1-piperaz inyl )-2-carbo- 
nyloxyethyl]thiopristinamycin I I g is obtained in the form 
of a b^eige powder melting at about 100° C. 
NMR spectrum: 
1.54 (s, -CH3 at 33 of isomer B) 
1.73 (s, -CH3 at 33 of isomer A) 
2.3 (s, >N-CH3> 



^CH - 

3.5 5 (m, -OOC-N ) 
^ CH 2 - 



3.98 (mt, -CH2-OCO-) 



3 
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4.59 (d, J = 4, -H27 of isomer B) 
4.69 (broad s , - H 2 7 °* isomer A) 
7.05 (t, >NH at 8 of isomer A) 
7.7 (m, >NH at 8 of isomer B) 

7.80 (s, "Hjo °*f isomer B) 
8.10 (s, "H20 of isomer A) 

(4-Methyl-1-piperazinyl)-2-carbonyloxyethanethiol 
can be prepared according to the method described by D.D. 
* Reynolds, D.L. Fields and D.L. Johnson, J. Org. Chem. 26 , 
10 5111 (1961). 
t^EXAMPL E 22 

By using a method similar to that described in 



Example 1, but starting from 26- CCS )-1-methyl-2-pyrrol i- 
dinyllmethylthiopristinamycin 1 1 o (isomer A) (7.8 g), 
15 t r i f I uo r o a c e t i c acid (0.91 cc) and me t a- c h L o r ope r be n z o i c 
acid (2.4 g), and after purification by "flash" chromato- 
graphy C eA'u ent: chLorof orm-methanol (90-10 by volume)], 
60-cc fractions being collected, and concentrating frac- 
tions 26 to 36 to dryness under reduced pressure (2.7 kPa) 
20 at 30°C, 26-C(S)-1-methyl-2-pyrrolidinyl]methylsulphinyl- 
p r i s t i n amy c i n IIq (isomer Aj) (2.3 g) is obtained in 
the form of a Light-yellow powder melting at about 140 °X. 
NMR spectrum: 

.76 (s, -CH3 at 33) 
2.48 (s, >NCH3> , 




1.70 to 2.60 (nit, -H29 and ^CH2 at 25 and N. 



1*2 



CH CH 
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2.75 to 3.25 (mt, -S-CH 2 -CH<; > 

0 

3.82 (s, XH 2 at 17) 
4.81 (d, -H27) 
5.52 (d, -H 13 ) 
6.20 (d, -H^) 
6.42 (dd, v ^ NH at 8) 
8.14 f s ^-H ?n > < tm 

After concentrating fractions 46 to 59 to dryness 
10 under reduced pressure (2.7 kPa) at 30°Q, 26-C(,S)-1- 
methyl-2-pyrrolidinyl]methylsulphinylpristinamycin 1 1 g 
(isomer A*)) (1.1 g) is obtained in the form of a Light- 
yellow powder melting at about 148°C. 
NMR spectrum 



15 



1.73 (s, -CH 3 at 33) 
1.70 to 2.50 (mt, ^/ N \ T , , -H29) 



# 20 



2.41 (s, >NCH3) 



CH 2 - 



CH- 

r 2 

-CH 2 



25 



2.65 to 3.25 (mt, ^CH 2 at 15, -H at 4, -S-CH 2 -CHc: ) 

0 

3.82 (borderline AB, >CH 2 at 17) 
5.45 (d, -H13) 
6.17 (d, -Hn) 
8.11 (s, -H 2 q) 

26-(1-Methyl-2-pyrrolidinyl)methylthiopristina- 
mycin lis can De prepared as follows: 

By using a method similar to that described in 



\\\ 
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Example 3, but starting from pristinamycin II ^ (10.5 g) 
and [ (S')-1-methyl-2-pyrrol i d i n y I ] me t h a ne t h i o L (3.14 g), 
and after purification by "flash" chromatography [eluent: 
chlorpf orm-methanol (90-10 by volume)] and concentrating 
fractions 20 to 35 to dryness under reduced pressure 
(2.7 kPa) at 30°C, the A isomer (7.8 g) is obtained in 
the form of a yellow powder melting at approximately 120°6 



| NMR spectrum: 

1.70 (s, -CH 3 at 33) 



10 2.38 (s, 5N-CH 3 ) 

1.70 to 2.50 (mt, -H29, >CH2 at 25 and 



r 



CH 2 



C 1L? — c 2i? 

2.6 to 3.20 (mt, -S-CH2-CHC: ) 



15 



3. 


82 


(s, iCH2 


4. 


73 


(d, -H 2 7> 


5. 


45 


<d, -H 13 ) 


6. 


15 


(d, -Hn> 


6. 


41 


(dd, 2 NH 




1 1 


<s, -H 20 ) 


A 


4 N 


aqueous 



20 

is added to crude S-C,(S)-1-methyl-2-pyrrolidinylmethyl]- 
isothiouronium di hydro chloride (25 g) dissolved in dis-\ 
tilled water (100 cc), and then the mixture is stirred 
for 2 hours at 90°C under a nitrogen atmosphere. The 
25 reaction mixture is cooled to 0°C, a 12 N aqueous solu- 

tion of hydrochloric acid (25 cc) is added to it, and then 
it is extracted with methylene chloride (2 x 200 cc). 

1/ 



w 



The organic phase is dried over sodium sulphate, filtered, 
and then concentrated to dryness under reduced pressure 
(2.7 kPa) at 30° C. In this manner L LS ) - 1 -me t hy I -2- 
pyrrol idinyl Imethaneth iol (5.9 g) is obtained in the form 

A 

of a light-yellow oil, which is used in the subsequent 



reaction without additional purification. 

Rf = 0.15; silica gel chromatographic plate; 
eluent: chlorof orm-methanol (90-10 by volume). 

Thiourea (10.7 g) is added to L ( S ) - 1 -me t hy I -2^ 
10 pyrrol idinyl 3 c hi oromethane hydrochloride (11.9 g) dis- 

solved in ethanol (50 cc), and then the mixture is stirred 
for 48 hours under reflux. The mixture is concentrated 
to dryness under reduced pressure (2.7 kPa) at 4 0 °J^. The 
residue is taken up again with hot ethanol (100 cc) and 
15 then filtered through activated plant charcoal. After 

the filtrate has been concentrated to dryness under reduced 
pressure (2.7 kPa) at .4 0 0 C , a light-yellow oil (25 g) 
consisting of S-C(S)-1-methyl-2-pyrrolidinylmethyl3iso- 
thiouronium dihydrochloride and excess thiourea, is o b - 
20 tained. 



Rf = 0.1; silica gel chromatographic plate; eluent 
chLorof orm-methanol (90-10 by volume). 



. u C(S)-1-Methyl-2-pyrrol idinyllchloromethane hydro- 
chloride can be prepared according to the method described 
25 by T. Hayashi et al., J. Org. Chem., 48, 2195 (1983). 
J j ^E'X AMPLE 23 



t^B y using a method similar to that described in 
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10 



15 



25 



Example 1, but starting from 26-(1-methyl-4-piperidinyl)- 
thiopristinamycin Ilg (2.6 g), trif luoroacet ic acid 
(0.3 cc) and meta-chLoroperbenzoic acid (0.8 g), and after 
purification by "flash" chromatography Celuent: chLoro- 
f orm-me thanol (90-10 by volume)], AO-cc • fractions being 
collected, and concentrating fractions 20 to 35 to dryness 
under reduced pressure (2.7 kPa) at 30°C, 26- ( 1 -me t h y I - 
4-pipenidin.yl)sulphinylpristinamycin Ilg (isomer A£> 
(0.33 g) is obtained in the form of a yellow powder melt- 
ing at about 170^G). 



1$ 

20 



NMR spectrum 
1.76 (s, -CH3' at 33) 

CH--CH. 

2.2 to 3.00 (mt, -CX N- ) 

— z —2 

2.32 (s, i N-CH3) 
3.82 (s, iCH 2 at 17) 
4.85 (d, -H27) 
5.50 (d, -H 13 ) 
6.19 (d, -H -j -j > 
6.37 (dd, ^ NH at 8) 
8.15 ( s , -H20J) 

26-(1-Methyl-4-piperidinyl)thiopristinamycin I I g 
can be obtained as follows: 

By using. a method similar to that described in 
Example 3, but starting from prist inamycin 1 1 ^ (3.15 g) 
and 2-me t h y I -4-p i pe r i d i n e t h i o I (1.6 g), and adding 



1 



- 113 - 



tr iethylamine (0.6 g) to the reaction mixture, and after 
purification by "flash" chromatography C fluent: methylene 
c h I o r i de-me t h ano L (92-8 by volume)], and concentrating 
fractions 4 to 20 to dryness under reduced pressure (2.7 kPa) 
at 3 £p c ' 26 " (1 ~ me thyl-4-piperidinyl)thiopristinamycin 
Ilg (0.9 g) is obtained in the form of a yellow powder 



melting at about 180°C 
NMR spectrum: 



n 9 



10 



2.10 (m, 4H 



CH 2 . 



?- ) 



15 



2.25 




3H 


: -s_ y 


2.80 


( m. 


4H 


- -< 


3.55 


( m. 


1H : 


: -H 26 ) 


4.62 


( m. 


1H : 


-H 27 > 


7.70 


( m. 


1H : 




8.10 




1H : 






-PS/ 



N- ) 



20 



*| 2-Methyl-4-piperidinethiol can be prepared by the 
method described by H. Barrer and R.E. Lyle, J. Org. Chem., 
27, 641 (1962) . 
EXAMPLE 24 



Trif luoroacet ic acid (0.92 cc) is added under a 
25 nitrogen atmosphere to 26- ( 2-d i e t h y I am i noe t h y I ) t h i op r i s - 
tinamycin II B (7.8 g) dissolved in methanol (60 cc), at 
0?C. After 15 minutes at 0j!c, the temperature is raised 



"J 



1 
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to 1 5^C^and then selenium dioxide (1.37 g) is added. 
When all the selenium dioxide has dissolved, a 30% strength 
aqueous solution of hydrogen peroxide (7 cc) is added 
slowly at a temperature below 25°C. After being stirred 

5 at 2 5°C for 1 hour, the reaction mixture is cooled to 10°C, 
a saturated aqueous solution of sodium bicarbonate (50 cc) 
is added to it, and then it is extracted with methylene 
chloride (4 x^ 5 0 cc). The organic phases are combined, 
dried over magnesium sulphate, filtered, and then con- 

10 centrated to dryness under reduced pressure (2.7 kPa) 

at 30^. The yellow solid obtained is purified by "flash" 
chromatography [eluent : c h I o r of o r m-methanol (90-10 by 
volume) X, 40-cc fractions being collected. After con- 

1 

centrat ing fractions 31 to 38 to dryness under reduced 
15 pressure (2.7 kPa) at 30°j;, a yellow solid is obtained, 
which is purified by "flash" chromatography Eeluent: 
. ethyl acetate-methanol (80-20 by volume)], 40-cc fractions 
being collected. After concentrating fractions 27 to 33 
to dryness under reduced pressure, a white solid is obtained, 
20 which is stirred in ethyl ether (50 cc), separated off by 
filtration and then dried under reduced pressure (90 Pa) 
at 30°C. In this manner, 26-(2-diethylami no ethyl )sul- 
phonylpristinamycin IIq (isomer A) (0.5 g) is obtained 
in the form of a white solid melting at about 150°C. 
25 / j NMR spectrum: 



0.97 (d, -CH3 at 30 and 31 and ethyl -CH3) 
1.75 (s, -CH3 at 33) 




r 



- 115 - 



/CH - 
2.62 <q, -N ) 
V CH,- 



/ 

143^ EXAMPLE 25 



3.00 


to 3.40 (mt 


, -S02CH2CH2N< ) 


3.82 


(s, >CH Z at 


17) 


5.34 


(d, -H 13 ) 




5.43 


(d, -H 13 ) 




6.16 


<d, -Hn) 




6.54 


(dd, 2 NH at 


8) 


8.10 


<s, -H 2 Q> 





f 



A method similar to that described in Example 24 
is used, but starting from 26-(2-diisopropylaminoethyl)- 
t h i op r i s t i n amy c i n Ilg (isomer A) (6.86 g), trifluoro- 
acetic acid (0-77 cc), selenium dioxide (1.15 g), and a 
15 30% strength aqueous solution of hydrogen peroxide (6.33 cc) 
After purification by "flash" chromatography Celuent: 

ethyl acetate-methanol (80-20 by volume)], 4 0"- c c fractions 

1 

being collected, and concentrating fractions 28 to 31 to 
dryness under reduced pressure (2.7 kPa) at 30°C, a 

20 yellow solid (0.7 g) is obtained, which is purified again 
by "flash" chromatography Celuent: ethyl acetate-methanol 
(85-15 by volume)], 30-cc fractions being collected. After 
concentrating fractions 26 to 33 to dryness under reduced 
pressure, a yellow solid is obtained, which is stirred in 

25 ethyl ether (30 cc), separated off by filtration and then 
dried under reduced pressure (90 Pa) at 30°c. 
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26-(2-Di isopropylaminoethyl )sulphonyLpr ist inamyc in Ilg 
(isomer A) (0.6 g) is obtained in the form of a light- 
yellow solid melting at about 140°C. 
NMR spectrum: 

1.06 (d, isopropyl -CH3) 
1-75 (s, -CH3 at 33) 
2.79 (mt, -H4) 

2.92 and 3.10 (2dd, >CH 2 at 15) 

2.7 at 3.30 (mt, -S-C H2C H2N ( C HC ) 2 > 

0 0 

3.52 (broad d, -H26> 
3.82 (s, ^CH 2 at 17) 
5.27 (fine 6, -H27) 
5.47 (d, -H 13 ) 
15 6.17 (d, -Hn') 

6.42 (mt, >NH at 8) 
8.12 (s, -H 2 o> 
REFERENCE EXAMPLE 1 




Prist inamyc in 1^ (0.5 g) and sodium cyanoboro- 
20 hydride (20 mg) are added to a solution of 3-dimethyl- 

am i nop ropy I am i ne (0.41 cc) in methanol (15 cc) containing 
a 2 N methanolic solution (2.4 cc) of hydrogen chloride 
gas, maintained at 55j°£. The solution obtained is then 



allowed to regain a temperature of about 2 0-8 C over appro- 
25 ximately 2 hours, and it is then concentrated to dry- 
ness under reduced pressure (2.7 kPa) at 30°C. The resi- 
due obtained is triturated with a mixture of methylene 



r 
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chloride (50 cc) -and of a saturated aqueous solution of 
sodium bicarbonate (50 cc); the organic phase is sepa- 
rated off and the aqueous phase, is extracted twice with 
methylene chloride (20 cc in total). The organic phases 

5 are combined, dried over magnesium sulphate, filtered, 
and then concentrated to dryness under reduced pressure 
(2.7 kPa) at 30° A C . The residue obtained is purified by 
"flash" chromatography Celuent: chlorof orm-methanol (80- 
20 by volume)]. Fractions 15 to 30 are combined and 

10 concentrated to dryness under reduced pressure (2.7 kPa) 
at 30°C; the residue obtained is triturated with ethyl 
ether (5 cc), filtered off and dried under reduced 
pressure (0.027 kPa) at 20°C. In this manner 5y.-deoxy- 
(3-dimethylaminopropyl)-5Y-aminopristinamycin I A (60 mg) 

15 is obtained in the form of a cream-coloured powder 
melting at about 16 0° C • 



I 
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(I 



0 



The complete NMR spectrum shows the following 
characteristics: 



6 (ppm) 



A 



r 



8.40 
8.25 
7.55 
7. 05 

7 

6.90 
6.70 
6.40 
6.50 
5.75 
5.45 
5.25 
5 

4.75 

4.60 

4.45 

4.40 

3.4 

3.20 

3 

3 

2.80 
2.65 
2.35 
2.25 
2.20 
1.60 
1.25 
0.90 
0.50 
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6a 
4a 
5a 
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2a 
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1 



1 

3 *2 
4 CK. 



40 
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4 N(CH 3 K 
-NCH.- (chain) 



5e. 



5f, 



-NCH 2 - (chain) 
-N(CH 3 ) 2 ( chain) 



-CH 2 - (chain) 
lY 
2Y 

55. 



20 + 3y 
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An aqueous solution at a concentration of 10% of 
Slf-deo x y- (3-dimethylaminopropyl)-5y-amino-pristinamyc in I ^ 
(product A), in the form of hydrochloride, is obtained 
with: 




\3* Product A 0.1 g 

2 N hydrochloric acid 0.52 cc 

distilled water q . s . . . . 1 cc 

By using a method similar to that described in the 
reference Example 1, the following synergistins of general 
formula (V), which can be combined with the products accor- 
ding to the invention, are prepared: 

CXhe symbols /^A 1 and Ri are defined as at 1) for the 



general for muLa (V)] 



! Reference j 
; example ! 



;1) Melting point 
\2) Solubility 



jl) Yellow powder 
t M. abt 180°C 



-N(CH 



) i -NH{CK, ) „N (CH )- ! 2 * 10% aQ> u eous solution of 
3' * I - - ^ - j hydrochloride i 



j-NCCH 3 ) 2 j 



I — N 



jl ) White powder 
N-CK ! M. abt. 195°C 

^ |2) 10% aqueous solution of 



r 



hydrochloride 



-N(CH 3 ) 2 j-NK- 



;1) Beige powder 
! M- abt. 195 C 
N-CH 3.~?%> aqueous solution of 

2 j hydrochloride 



1) White powder 
M. abt. 170°C 



-NHOH 



2) 10% aqueous solution of 





6 


; 

j ^ < 


-NH(C« ? ) 3 0K 


il) Cream powder 
j M. abt. 160°C 
2) 2% aqueous solution of 
! hydrochloride 


1 7 

1 

1 


1- 


-NHrCH,> 3 N(CK 3 ) 2 


il) Beige powder 

j M. abt. 140°C 

|2) 10% aqueous solution of 

S hydrochloride 
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REFERENCE EXAMPLE 8 

| A 5 N ethanoL k solution (2-8 cc) of dimethylamine 
followed by a 5 N methanol ic solution (2 cc) of hydrogen 
chloride gas are added to a solution of prist inamyc in 
I A (2 g) in methanol (25 cc). Sodium cyanobbrohydride 
(76 mg) are added to the solution thus obtained, and the 
mixture is then stirred at a temperature of about 2 0°C 
for 48 hours. The reaction mixture is then concentrated 
to dryness under reduced pressure (2.7 kPa) at 30°G. The 
residue is triturated with a mixture of methylene chloride 
(25 cc) and of a saturated aqueous solution of sodium bi- 
carbonate (25 cc); the organic phase is separated off and 
the aqueous phase is extracted twice with methylene chlo- 
ride (50 cc in total). The organic phases are combined, 
dried over magnesium sulphate, filtered, and then concen- 
trated to dryness under reduced pressure (2.7 kPa) at 30°C 
The residue is purified by "flash" chromatography Celuent: 
chloroform-methanol (92-8 by volume)]. Fractions 5 to 12 
are combined and concentrated to dryness under reduced 
pressure (2.7 kPa) at 30° C. In this manner 5^-deoxy- 
5j -d j me t h y I a m i nop r i s t i n a m y c i n 1^ (0.7 g) is obtained 
in the ,4orm of a beige powder melting at about 170°>C. 



NMR spectrum 



0.70 (dt, 1H : 5A 2 )x 



2.10 to 2.60 



Cm, AH : + 5<£ 2 + 5/Si + 5* K 



f, 2.15 (s„ 3H X 0.8 : -N(CH3>2 1st isomer)) 
[ 2.20 (s, 3H X 0.2 : ^N(CH3>2 2nd isomer),^ 
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; An aqueous solution at a concentration of 2% of 
5£-deoxy-51f-dimethylaminopristinamycin I & (product B ) , 



the fopn of hydrochloride, is obtained with 



distilled water .... q.s 2.5 cc 

REFERENCE EXAMPLE 9 



t By using a method similar to that described in 
reference Example 8, 55-deoxy-5J-methylaminopristinamy< 
I a (0,35 g) is obtained in H~h*e form of a yellow powder 



melting at about 185°C. 

An aqueous solution at a concentration of 1% of 
5#-deoxy-5y-methylaminopristinamycin I a , in the form of 
h y d rojcJrt oride, is obtained. 
REFERENCE EXAMPLE 10 



By using a method similar to that described in 
reference Example 8, 5 2f-deoxy-52(-[N-(2-dimethylaminoethyl)- 
N-methylamino]prist in a*nuy_c> n 1 A * s obtained in the form 

of a white powder melting at about 120°C. 

- J U 

An aqueous solution at a concentration of 10% of 
53-deoxy-5#-[N-(2-dimethylaminoethyl)-N-methylamino3pris- 
tina-inyCin I a (product D), in the form of hydrochloride, 
is obt a i ned . 
REFERENCE EXAMPLE 11 

lt&> o 

:i A 3 - A molecular sieve (5 g) is added to a solution 

A f\ 

of p r i s t i namy c i n I ^ (3 g), 4-d i e t h y I am i no-2-me t h y I bu t y I - 
amine (3.3 g), sodium cy anoborohydr i de (0.11 g) and a 5 N 
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methanol ic solution (9 cc) of hydrogen chloride gas in 
methanol (75 cc). The suspension obtained is stirred at 
a temperature of about 20° ; C for 4 days, and is then 
filtered; the filtrate is concentrated to dryness under 
reduced pressure (2-7 kPa) at 30°C. The residue is tri- 

■ • w 

turated with a mixture of methylene chloride (50 cc) and 
a saturated aqueous solution of sodium bicarbonate (50 cc) 
the organic phase is separated off and the aqueous phase 
is extracted twice with methylene chloride (50 ccin 
total). The organic phases are combined, dried over mag- 
nesium sulphate, filtered and then concentrated to dryness 
under reduced pressure (2.7 kPa) a t " 3 0 ° C . The residue is 



purified by "flash" chromatography Celuent: chloroform- 

if - , 

methanol ( 90-1 0 by volume)]. In th^fs manner, 55-deoxy-15 

5t?-(4-diethyLamino-2-methyJbutyl)aminopristinamy^:in I ^ 

(0.7 g) is obtained in the form of a beige powder melting 

at about 160°C. 

NMR spectrum: 

' m ~~ ' 

1.10 (mt, 9H : -N(CH2CH3)2 + -CH-CH3) 

apca 1.7 (m, 4H : -CH^-CH^-Ch^-N ( C2H5 )g > 

^ 2.90 (m, 6H : - C N ( c H 2 c H 3 } 2 > 

7.70 (mt, 1H X 0.45 : VH 6 1st isomer) 

. ^7,-77 (mt, 1H X 0.55 : VH 6 2nd isomer) 

I An aqueous solution at a concentration of 10% of 

5^-deoxy-5y-(4-diethylamino-2-methylbutyl)aminopristina- 

m y c^iji^I^ (product F) in the form of hydrochloride, is 

obtainedwith: 
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10 



15 



to 



product F 0.1 g 

0-1 N hydrochloric acid .... q.s 1 cc 

REFERENCE EXAMPLE 12 



Sodium cyanoborohydride (0.7 g) is added to a 



20 



solution of 5y -de o x y-5y-hy d r p x y i m i nop r i s t i n amy c i n I /\ 
(12.5 g) in met fra-rro I (300 cc) containing a 2 N methanolic 
solution (10 cc) of hydrogen chloride gas. The solution 
obtained is stirred at a temperature of about 2 0 for 
2 days, and is then concentrated to dryness under reduced 
pressure (2.7 kPa) at 30°C. The residue is triturated 
in a mixture of methylene chloride (200 cc) and a satu- 
rated aqueous solution of sodium bicarbonate (100 cc); the 
organic phase is separated off and the aqueous phase is 
extracted with methylene chloride (100 cc). The organic 
phases are combined,., dried over magnesium sulphate, fil- 
tered, and concentrated to dryness under, reduced pressure 
(2.7 kPa) at 30°C. After purification by "flash" chroma- 
tography Celuent: chlorof orm-methanoL (95-5 by volume)], 
5 Y-deoxy - 5y -hydroxyaminopristinamycin I ^ (6.8 g) is 
o b t a rrrga in the form of a white powder melting at about 



170°C. 



25 




NMR spec t rum : 
0.4 (m, 1H : 5B2> 



} 



2.45 (d, 1H : 56 1 " >j 

3.1 (d : 5_Y- i n complex unresolved bands ) ^ 

7.80 (mt, 1H X 0.75 : 1'H 6 1st isomer)*} 
??? 

7.95 (mt, 1H X 0.2 5 : 1'H 6 2nd isomer') Q/ 
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\^ Slf-Deoxy-S^f'-hydroxyiminopristinamycin I /\ can be 
obtained by s 4^sj^n g pristinamycin I a (15 g) and hydro- 
xyLamine hydrochloride (7.5 g) dissolved in methanol (150 cc) 
containing- a 2 N methanolic solution (8 cc) of hydrogen 
5 chloride gas for 5 hours at a temperature of about 20°C. 

The reaction mixture is then concentrated to dryness under 
reduced pressure (2.7 kPa) at 30°C. * The residue is tri- 
turated with a mixture of chloroform (100 cc) and of a 
saturated aqueous solution of sodium bicarbonate (100 cc); 
10 the organic phase is separated off and the aqueous phase 

is extracted twice with chloroform (200 cc in total). The 
organic phases are combined, dried over magnesium sulphate, 
filtered, and concentrated to dryness under reduced pres- 
sure (2.7 kPa) at 30°C. In this manner, 5 jf-deoxy-5#-/ 



15 hydroxyiminopristinamycin I & (14 g) is obt ^i.t&e<o in the 
form of a beige powder melting at 210°C. 




NMR spectrum: 
0.35 (dd, 1H :^5A 2 >n 
3.25 (m, 2H : ^5^1 
5.05 (d, 1H : 5*^^ 
5.5 (m, 2H including 5£.^)^ 
7.80 (dd, 1H X.0.40 : 1 ' H 6 1st isomer)^ 
7.90 (dd, 1H X 0.60 : 2nd isomer)^y 



REFERENCE EXAMPLE 13 



2 5 By using a method similar to that described in 

reference Example 11, 5#-[N-(carboxymethyl)methylamino]-^ 
5o-deoxypristihamycin 1^ (0.8 g) is obtained in the form 
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of a cream-coloured powder melting at about 140°C. 

An aqueous solution at a concentration of 2% of 
, 5#-C N- ( carboxymethyl )methylamino3-5$-deoxypristinamyc in 
iy J I A (product K) is obtained with: 

5/| product K • 0.2 g 

uh distilled water ... q.s 10 cc 

/ /4| REFERENCE EXAMPLE 14 

^ 8 — ^ — 

Acetyl chloride (0.3 cc) is added to a solution of 
5Y -de ox y-5X- ( 2-dimethylaminoethyl)aminopristinamycin I ^ 
10 (3.2 g) in chloroform (50 cc) containing t r i e t hy I am i ne 

(0.6 cc). The reaction mixture is stirred at a tempera- 
ture of about 20°C for 30 minutes and is then concentra- 



ted to dryness under reduced pressure (2.7 kPa) at 30°C. 
The residue is purified by "flash" chromatography Celuent 



15 chlorof orm-methanol (90-10 by volume)^; by concentrating 
fractions 10 to 21 to dryness under reduced pressure 
(2.7 kPa) at 30°C, 5tf-deo x y ^5Y- [ Nj^ ( 2-d i me t hy I a m i noe t h y I ) - 
acetamidolpristinamycin I a (1.8 g) is obtained in the 
form of a white powder melting at about 170°C. 



i/ 

20 ^ . NMR spectrum: 

0.9 (m, 4H :.2* + 5£ 2 >i 



2.05 to 2.15 Cm, 3H : 5^ + 5<fT 2 + 5Y)^ 



2.15 (S, 3H : ^tC0CH3> ^ 
2.45 (s, 6H : ,.rN(CH3)2> I 



25 / 2.35 to 2.60 <m, 5H : >N-C^2-CH2-N< + 5/3*1), 

7.8 (mt, 1H X. 0.75 : 1'H 6 1st ''isomer)') lJ 
8.25 (mt, 1H X 0.25 : 1 • H 0 2nd isomer) 
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An aqueous solution at a concentration of 10% of 
5?f-deoxy- 5fr - [N-(2-dimethylaminoethyl )acetamido]prist i n a - 
mycin 1^ (product L), in the form of hydrochloride, is 
obta ined^w i th : 



n product L 



5 jf rJbT product L 0-1 g 

hydrochloric acid 0.51 cc 

distilled water ... q.s. 1 cc 

f$ SJf-Deo x y-5Jf- (2-dimethylaminoethyl )aminoprist i n a- 
mycin I a can be prepared as described in Reference 
10 Example 2. 

REFERENCE EXAMPLE 15 



By using a method similar to that described in 



Reference Example 14, 5 jf- ; .d eoxy-5y-CN-(3-dimethylamino- 
propyl)acetamido]pristina m ly^/i n I ^ (1.6 g) is obtained 
15 in the form of an^ochre powder melting at 210°C. 

An aqueous solution at a concentration of 10% of 
5g~-deoxy-5y-C N - ( 3-d imethylaminopropyl)acetamido]pristina- 
tiiX£*vn I a (product M ) , in the form of hydrochloride, is 
| obta i ned. 
\2<f^ REFERENCE EXAMPLE 16 



i-D i me t hy I am i nop r opane t h i o I (1.95 g) is added to 



a solution of 5/-methylenepr is t inamyc in 1^ (3.6 g) in a 
mixture of methanol (25 cc) and chloroform (5 cc), and 
then the solution obtained is stirred at a temperature of 
25 about 20°C for 20 hours. The reaction mixture is then 

poured into distilled water (250 cc); the emulsion obtain* 
is extracted 3 times with methylene chloride (250 cc in 
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total). The organic phases are combined, dried over 
magnesium sulphate, filtered, and then concentrated to 

dryness under reduced pressure (2.7 kPa) at 30° V C. The 

JO 

residue obtained is purified by "flash" chromatography 
5 Celuent: chlorof orm-methanoL (95-5 by volume)]; fractions 
10 to 38 are concentrated to dryness under reduced pres- 
sure (2.7 kPa) at 30°C. The residue obtained is tri- 
turated in ethyl ether (30 cc); the crystals obtained are 
separated off by filtration, and then dried under reduced 
10 pressure (27 Pa) at 20°C. In this manner, 5^-(3-di- 

methylaminopropyl)thiomethylpristinamycin I % is obtained 
in the form of white crystals melting at 234°C. 
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NMR spectrum: 




6 (ppa) 
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Attribution 


11. 65 


s (broad) 


OH 


8.70 
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6'NH 


8.40 
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1 KH 


7.80 


dd 




7.45 


m 


l'H + l'R 


7.27 
7.17 


m 
m 


x 

J 6y + 66 + 6e 


7.05 
6.60 


d 

I AB. system 
d' 


46 + 4e 


6.47 


d 


2^NH 


5.87 


ddd 


IB 


5.83 


d 


6a 


5.24 


a 


5a + 4a 


, 5.03 


ddd 


5c l 


4.85 


dd 


la 


4.80 


m 


2a 


4.53 


dd 


3a 


3.53 


a 


36 1 


3.35 
3.15 


dd 

l ABX system 
dd J 


-CH 2 -S-SCH 2 - 


3.25 


s 


4^KCE 3 


3.25 


ID 






s 


4 -N(CHj) 2 


2.90 
2.55 


m 
t 


43 

-CH,N'' CH 3 


2.50 


dd 


5e 2 


2.40 


t 


-CH 2 SCH 2 - 


2.40 to 2.20 


m 


56 + 33j 


2.25 


6 


-ch 2 k(£e 3 ) 2 
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6 (ppm) 


Form 


Attribution 


2 


m 


3p i 


1.75 • 


in 


-SCH-CE,CH,- 
2 —a 2 




s 


2gj ♦ 28 2 + 3y x 


1 .30 


d 


lY 


1.25 to 1.05 




3Y 2 * 38 2 




t 


2Y 


0.60 


dd 


- 5e 2 ■ 

• 



10 



/ 



aqueous solution at a concentration of 10% of 




5cf- (3-dimethylaminopropyl )thiomethyLprist inamyc in I ^ 
(prod y£Jt> AA) is obtained with: 
/Z > \^ product AA 1 30 mg 



0.1 N hydrochloric acid ... q.s. 



0.3 c c 



5<£- methylenepristinamycin I a can be prepared as 



follows: 



Sodium cy anoborohydr i de (0.43 g) is added to a 



solution of 5<T-d imethylaminomethylenepristinamycin I ^ 
20 (12 g) in tet rahydrof uran (230 cc) containing trifluoro- 
acetic acid (1.2 cc). TJie solution obtained is stirred 
at a temperature of about 20°C for 4 hours and is then 
concentrated to dryness unc^r reduced pressure (2.7 kPa) 
at 30^Xy The residue obtained is purified by "flash" 
25 chromatography Celuent: c h I o r of o r m-me t h a no I (95-5 by 

volume)]; fractions 4 to 15 are concentrated to dryness 
under reduced pressure (2.7 kpa) at 30°C. In this manner 
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methylenepr is t inainyc in I a (5.5 g) is obtained in the 
form of^-white crystals melting at 245°C. 
NMR spectrum: 




0.55 (d, 1H : 5(S 2 > 

2.40 (d, 1H : 5(5-|> 
3.55 <dd, 1H : 5£ 2 > 
5.25 (m, ZH : 5 K. + 5 £<|) 
5.30 and 6.10 (2s, 2H : 
7.85 (dd, 1H : 1'H 6 ) 



H 

-c /_ ) 



10 \ 5<5*-D J me t h y L a m i nome t h y L enep r i s t i namy c in 1^ can be 

prepared as follows: 

^tert-Butoxybis(dimethylamino)methane (230 cc) is 

added to a solution of pristinamycin 1^ (46 g) in 1,2—/ 

dichloroethane (460 cc); the solution obtained is stirred 

15 at a temperature of about 20°C for 18 hours. The reac- 
ts 

tion mixture is diluted with methylene chloride (1 litre) 
and then washed 3 times with a 0.4% strength aqueous 
solution of ammonium chloride (3 litres in total).. . The 
organic phase is dried over magnesium sulphate, filtered 

20 and then concentrated to dryness under reduced pressure 
(2.7 kPa) at 30°^. The residue obtained is triturated 
with distilled water (600 cc); the mixture is filtered 
and the solid product is dried under reduced pressure 
(2.7 kPa) at 2 0_2x. Crude S^-dimethylaminomethylenepris- 

25 tinamycin I/\ (41 g) is obtained in the form of a beige 

powder. This product is of an adequate quality to be used 
as such in the subsequent steps. It can, however, be 




• 



10 



15 



# 
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purified as follows: 

Crude 5^-d imethylaminomethylenepristinamycin I a 

1 

(23.5 g) is purified by "flash" chromatography Celuent: 
chloroform -methanol (98-2 by volume)]. Fractions 16 to 
25 are combined and concentrated to dryness under reduced 
pressure (2.7 kPa) at ZQ^^J In this manner, 5<T-d i me t h y I - 
aminomethy lenepr is t inamyc in I ^ < 1 2 g> is obta ined in 
the lor m of a beige powder melting at about 195°G. 




NMR 'spectrum 




0.9 (t. 


3H : 




1.0 (dd. 


1H 




2.50 (d, 
3.10 (s. 


1H, 
6H 


cry 1 

: -N(CH3)2>^ 
(> ) 


3.70 (d, 
5.50 (d, 


1H 
1H 




7.40 (s, 
7.75 (dd 


1H 
, 1H 


: =CHN(CH3>2) 
:1'H 6 > /r ; i 



d 



REFERENCE EXAMPLE 17 



By using a method similar to that described in 
20 Reference Example 16, but starting from Sj^vmethylenevir- 
giniamycin S (0.9 g) and 3-d i me t h y I am i n op r op a ne t h i o I 
(0.52 g) and after purification by "flash" chromatography 
Celuent: chlorof orm-methanol (90-10 by volume)], and con- 
centrating fractions 13 to 25 to dryness under reduced 
25 pressure (2.7 kPa) at 30°C, ( 3-d i me t hy I am i nop ropy I ) - 

t h i ome t h y L v i r g i n i amy c i n S (0.3 g) is obtained in the form 

42° 



o-f a white powder melting at about 142°C. 



; rj 
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M NMR spectrum; 
0.45 (dd, l1T 
1.90 (m, 2H 

2.40 (s , 6H 



5j*2> 



-CH -N^ J ) 
X CH 



2.60 (m, 4H : -S-C H^ -CH 2 -c ii2- N: C ) 
3.4 5 (d, 1H : 5£ 2 > 
4.85 (m, 3H including 5£-j) 
5.2 5 (dd, 1H : 5bO 
7.78 (dd, 1H : 1 'H 6 > 

An aqueous solution at a concentration of 10% of 
( 3^d imethylaminopropyl)thiomethylvirginiamycin S 



(product A B ) , in the form of hydrochloride, is obtained 



with: 



product AB 0.1 g 

hydrochloric acid . . . q.s 1 cc 

4 sS- Methy Lenevi rg iniamyc in S can be prepared by a 
method similar to that described in Reference Example 16 
for 5d-methylenepris t inamyc in 1^, but starting from 
5&-d i me t h y I am i nome t h y L e n e v i r g i n i amy c i n S (2 g) and sodium 
cyanoborohydr ide (74 mg). After purification by "flash" 
chromatography Celuent: chlorof orm-methanol (98-2 by 
volume)] and concentrating fractions 2 to 5 to dryness 
under reduced pressure (2.7 kPa) at 3 0^ X , methyl ene- 

v i r g i n i amy c i n S (1 g) is obtained in the form of a beige 

powder melting at about 190°Ci. 

- • W 



■a 
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0 



5 



0 



5 



\ 

i 



NMR spectrum: 
0.35 (dd, 1H 
2.45 (dd, 1H 
3.55 (dd> 1H 
5.25 (dd, 1H 
5.25 (m, 1H : 




i me t hy L am i nome t hy L en e v i rg i n i amy c i n S can be 
obtained by using a method similar* to that described in 
Reference Example 16 for - thylam>nomethyleneprist ina- 

mycin I ^ , but starting from virginiamycin S (2 g) and 
bis (dimethylamino) tert-butoxymethane (10 cc) and, after purifica- 
tion by "flash" chromatography r [e,tuent : chloroform- 
methanol (98-2 by volume)] and concentrating fractions 9 

to 12 to dryness under reduced pressure (2.7 kPa) at 3.0 C, 

r ^ 
5^-dimethylaminomethylenevirginiamycin S (0.8 g) is o b - 

tained in the form of a yellow powder melting at about 



17 5.°C, 



NMR spectrum 




0.9 (m, 4H : 2 jf + 5^2 > -> 



3.05 (s, 6H : ,= C H -N ( C H 3 ) 2 K 



3.65 (d, 1H 
4.85 <d, 1H 
5.15 (dd, 1H 



5£ 2 ) - 

< " . 
: 5 DO * 



7.70 (dd, 1H 



7.10 to 7.40 (m : aromatics + =CH-N; ) 

- •> ;) 7 

1 'H 6 > , \ J iMt 
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REFERENCE EXAMPLE 18 

I' By using a method simitar to that des c-r-ibe d i n 
Reference Example 16, but starting from 5£-me t hy I enep r i s - 
tinamycin 1 & (6 g) and 2-(4-methylpiperazinyl)ethane- 
5 thiol (4 cc), and after purification by "flash" chromato- 
graphy Celuent: chlorof orm-methanoL (97-3 by volume)], 
and concentrating fractions 8 to 20 "to dryness under 
reduced pressure (2.7 kPa) at 30°C, 56- 1 2- ( 4-me t h y I - 

^ro ^ f/^ 

piperazinyl)ethyl^thiomethylpristinamycin I ^ (2.6 g) is 
10 obtained in the form of white crystals melting at 216°C. 



NMR spectrum 



0.60 (dd, 1H : 5p 2 > 



•A? 



2.27 (S, 3H i^N-CHt) 

2.40 to 2.80 (m, 11H : _ch -N " N- + 5£<| ) 

2 >V CH,-CH_/' 
— l —2 



5.05 (dd, 1H : 5£<|) 

5.27 ( m , 2H : 50C + 4 OC) 

7.85 (nt, 1H X 0.8 : 1'H 6 1st isomer) 



20 



7.95 (mt, 1H X 0.2 : 1'H 6 2nd isomer) 

An aqueous solution at a concentration of 5% of 



-C 2.r ( 4-methyl-1-piperaz inyl ) e t h y I Dthiomethylprist inamyc in 
l/\ (product AC), in the form of hydrochloride, is ob- 



tained with 



25 



\ 



* r o d u 
(o 0.1 N 



ct AC 0.1 g 

hydrochloric acid 0.96 cc 

distilled water .. q.s 2 cc 
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REFERENCE EXAMPLE 19 



By using a method similar to that described in 
reference Example 16, but starting from 5S-me t hy I enep r i s 
tinamycin I ^ (2 g) and 3-(4-methyl-1-piperazinyl)propane 
5 thiol (3 cc), and after purification by "flash" chroma to 
graphy Celuent: chlorof orm-methanol (90-10 by volume)], 
and concentrating fractions 10 to 25" to dryness under 
reduced pressure (2.7 kPa) at 30°C, 5<5-C 3- ( 4-me t hy I - 1^, 
piperazinyl)propyl]thiomethylpristinamycin I/\ (1.9 g) is 

°\ 

10 obtained in the form of a white powder melting at about 

a° i56 ° c v? 

| NMR spectrum: 



0.65 (dd, 1H : 5fS 2 > 
2.30 (s , 3H : ^N-CH 3 ) 



15 



/| 2.50 <m, 13H : "°-2 N ^ CH CH<> / "+ ~SCH 2 - + 5?-,) 

5.27 (m, 2H : 5X + 40O 



7.85 (dd, 1H X 0.8 : 1'H 6 1st isomer) 
/.95 (dd, 1H X 0.2 : VH 6 2nd isomer) 
20 ^ An aqueous solution at a concentration of 10% of 

^-L^r (4-methyl-1-piperazinyl)propyl]thiomethylpristina- 
mycin 1^ (product AD), in the form ol^h y d r o c h I o r i d e , is 



obtained with 



U product AD . 0.1 g 

2 5 J'i*H\ 0.5 N hydrochloric acid \. 0.38 c 

/r 

* I distilled water .. q.s 1 cc 



f7 r 
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REFERENCE EXAMPLE 20 



By using a method simitar to that described in 



Reference Example 16,. but starting from 5£-methy Lenepr i s- 
tinamycin I/\ (4 g) and 1 , 3-b i s d i me t h y I a m i no-2-p r op ane- 
thiol (4 cc), and after purification by "flash" chromato- 
graphy Celuent: c h I or of o rm-me t h ano I (95-5 by volume)], 
and concentrating "fractions 20 to 60 to dryness under 
reduced pressure (2.7 kPa) at ZQ°S, 5£-C1,3-bis(dimethyl- 
am i no ) -2-p ropy 1 1 1 h i ome t hy I p r i s t i n a my c i n I a (0.59 g) is 
obtained in the form of a white powder melting at about 



170°C 



r 



NMR spectrum: 

0.63 (dd, 1H : 5fJ 2 > 

2.40 (s, 6H : -N(CH 3 ) 2 > 



CH _N C 

2.50 (m, 10H : _c H + -N(CH 3 )„) 



"CH 2 N V 

4.97 (s, 1H : 5^) 
5.30 (m, 2H : 5 cx+ 4<X) 

7.85 (mt, 1H X 0.85 : 1'H 6 1st isomer) 
7.95 (mt, 1H X 0.15 : 1'H 6 2nd isomer) 
An aqueous solution at a concentration of 7.5% of 
M^/3 -bis(dimethylamino)-2-propyl]thiomethylpristina- 
mycin I/\ (product AE), in the form of hydrochloride, is 
obtained with: 

\f( product AE 0.03 g 

<iV 

0.1 N hydrochloric acid 0.3 cc 



- 137 - 



distilled water . . q.s 0.4 cc 



REFERENCE EXAMPLE 21 

, By using a method similar to that described in 
reference Example 16, but starting from 5d -me t hy I enep r i s - 
5 tinamycin I (3 g)and 2-me t h y L -4-me r c a p t op i pe r i d i n e (0.97 g), 
and after purification by "flash" chromatography Celuent: 
chlorof orm-methanol (95-5 by volume)'], and concentrating 
fractions 10 to 16 to dryness under Reduced pressure (2.7 
kPa) at 30°C, 5 5- ( 1 -me t hy I -4-p i pe r i dy I ) t h i ome t h y I p r i s - 
10 tinamycin 1^ (1.1 g) is obtained in the form of a white 
powder melting at 260°C. 
NHR spectrum: 
0.6 Cdd, 1lTT 5p 2 > 



1 



15 . 2 (m, 4H ; ~ S ~^ch" ) 



^ 2.20 (s, 3H : -S-^^N-CE. ) 



2.35 <m, 1H : 5(3-)) 



J C »7 X 

20 2.90 (m, 4H : -S-< ~ >*" > 

N ch 2 / 

5.30 (m, 2H : 5 CX + 400 

7.85 (dd, 1H : 1'H 6 ) 

I' An aqueous s oTuTi on at a concentration of 5% of 

v 

2 5 5 £rX1 -me t hy I -4-p i p e r i dy I ) t h i ome t h y I p r i s t i namy c i n I ^ (pro- 

& r 

duct AF). in the form of hydrochloride, is obtained with 
\J product 



a? 



fy^ \J product AF 0.03 g 
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0.1 N hydrochloric acid 
distilled water .. q.s. 



0.3 cc 
0.6 cc 



H REFERENCE EXAMPLE 22 



^/ By repeating Reference Example 16, but starting 
from 5^-rme t hy I enep r i s t i n a my c i n 1^ (2 g) and 2-diethyl- 
aminoethanethiol (0.66 g), after purification by "flash" 
chromatography Celuent: chLorof orm-methanoL (95-5 by 
volume)], and concentrating fractions 9 to 18 to dryness 
under reduced pressure (2.7 kPa) at 30°£, 5S- ( 2-d i e t h y I - 



10 am i noe t hy I ) t h i ome t hy I p r i s t i na my c i n 1^ (0.8 g) is obtained 
in the ^jf orm of a beige powder melting at 230°C. 



15 



0 



NMR spect rum : 
0.65 (dd, {iC~T~5^ 2 > 
2.38 (d, 1H : 5fS<|) 

2.3 to 2.8 (m„ 8H 



CH-- 

-S CH,CE, N X ) 
~ 2 ~ 2 ^CH 2 - 



3.15 (dd, 1H : -C^2S-) 
3.35 <dd, 1H : -Cj^S-) 
20 5.01 <dd, 1H : Sty) 

7.81 (dd, 1H X 0.9 : 1 • H 0 1st isomer) 
^7.90 (dd, 1H X 0.1 : 1'H 6 2nd isomer) 
|i! An aqueous solution at a concentration of 5% of 
5^,(^2^d iethylaminoethyl)thiomethylpristinamycin I/\ 
25 (product AF-j) in the form of hydrochloride, is obtained 




# 
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1/1 




0.1 N hydrochloric acid 0.29 cc 

distilled water .. q.s 0.6 cc 

REFERENCE EXAMPLE 23 



10 



15 



20 



A 



| 2-D i me t h y I am i noe t h y I a m i n e (5.3 g) is added drop- 
wise, so as not to exceed 2 5 ° C , to a solution of 5 & 
dimethylaminomethylenepristinamycin I ^ (5.5 g) in acetic 
acid (60 cc). The solution obtained is stirred at a tem- 
perature of about 20°C for 20 hours and is then poured 

..J 

slowly into a saturated aqueous solution of sodium bicar- 
bonate; the mixture obtained is extracted twice with methy- 
lene chloride (750 cc in total). The organic phases are 
combined, dried over magnesium sulphate, filtered, and 
concentrated to dryness under reduced pressure (2.7 kPa) 

at 30° C. The residue is purified by "flash" chromato- 

- > ^> 

)j 

graphy Celuent: chlorof orm-methanoL (90-10 by volume)]; 
fractions 10 to 12 are concentrated to dryness under 

reduced pressure (2.7 kPa) at 30°C r In this manner 

r J '" 

56-(2-dimethylaminoethyl)aminomethylenepristinamycin I ^ 



obtained 


i n 


the form of a beige 


180°C. 






NMR spec t rum : 




0.90 (mt, 


4H 


: 2V+ 5f3 2 ) 


2.25 (mt. 


6H 


: -N(CH3>2> 


2.50 (mt. 


3H 


: ~ C H 2 N ^ + 5^-|) 


3.25 (mt. 


2H 


: ^ N-CH^-> 


3.50 (mt, 


2H 


: 5C 2 + 35"!) 


4.90 (mt, 


1H 


: 5£l> 
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NH- 



between 7.15 and 7.4 (m, 1H : _ c ) 

9*90 (mt, 1 H ( ^ exchan g eable with DjO) : -N _H- ) 
Ah aqueous solution at a concentration of 1% of 
5 /< (2-dimethylaminoethyl)aminomethylenepristinamycin I ^ 
(product AG) is obtained with: 



it,.* 




10 



20 



REFERENCE EXAMPLE 24 



X 



By using a method similar to that described in 



Reference Example 23, but starting from 5^-d i me t hy I am i no- 
methylenepristinamycin I ^ (13.8 g) and 4-amino-2-methyl- 
piperidine (3.4 g), and after purification by "flash" 
chromatography Celuent: chlorof orm-methanol (92.5-7.5 by 
15 volume)], and concentrating fractions 15 to 20 to dryness 
under reduced pressure (2.7 kPa) at 30°-£, 5<T- ( 1 -me t h y I - 
4-p i pe r i dy I ) am i nome t h y I e nep r i s t i n a my c i n I £ (4.0 g) is 
obtain in the form of a yellow powder melting at 2 0 8 ° C 
| NMR spectrum; 



0.40 (m, 4H 



2r+ 2f 2 ) 




2.0 (m, 4H 

2.35 (s, 3H 
2.45 (d, 1H 

2.90 ( * 



-< 



OU- 



CH 



N- ) 




> N-CH 3 ) 



) 



CH 2 



- T4'1 - 




3.20 (under unresolved bands, 1H : ^ 

-CH N- ) 

3.50 (d, 1H : 5£ 2 ) ^ ^ 

4.85 (under unresolved bands, 1 H : 5 £ 1 ) 
6.6 5 (d, 1H : = CJ^N H - ) 

9.70 (dd, 1H X 0.15: =CH-NH- 1st isomer) 
? 10.03 (dd,* 1H X 0.85 : =CH-NH- 2nd isomer) 
An aqueous solution at a concentration of 10% of 
56-(l-methyl-4-piperidyl )aminomethylenepristinamycin 1^ (product AT) , 
in the forra,©f hydrochloride , is obtained with : 

/ i/V^product AT \ ... .7. .... 0.03 g 

I I 0.1 N hydrochloric acid 0.3 cc 

distilled water .. q.s. 0.3 cc 

4- Am i no~2-me t h y I p i pe r i d i n e can be prepared by the 
method described by E.F. Elslager, L.M. Werbel, A. Curry, 
N . Headen, J. Johnson, J. Med. Chem. J_7, 99 ( 1974). 

By using the method of Reference Example 23, the 
following synergist ins of general- formula which can 

be combined with the products according to the invention, 
are prepared. 

symbols ^ZZZ^ x anc * z are defined as at 2b) for the 
general formula (V) and, unless stated otherwise, Y de- 
notes a dimethylamino radical]. 
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Reference 
example 




1 ) Melting point 

2) Solubility 


25 


-NH-(CH 2 ) 2 N(C 2 H 5 ) 2 


1) Yellow powder 

M aKf 1 C^cPn 

2) 5% aqueous solution as 
hydrochloride 


26 


-NH(CH 2 ) 2 NH CE 3 - 


1) Yellow powder 
M = 174 C 

2) 1% aqueous solution as 
hydrochloride 


27 


-NH(CH 2 ) 3 N(CK 3 ) 2 


1) Yelldw powder 
M abt. 155°C 

2) 6.6% aqueous solution as 
hy drochl or i de 


28 


-NH-CH-CH.N(CH-), 
| 2 3 2 

^3 


1) Yellow powder 
M abt. 160°C 

2) 1% aqueous solution as 
hy drochl or i de 


29 


2 i 3 2 


1) Orange powder 

2) 10% aqueous solution as 
hy drochl ori de 


30 




1) Beige powder 

M aDt. loU Lr 

2) 1% aqueous solution as 
hydrochlor i de 


31 


- -CT-(CH 2 ) 2 -K^ 


1 ^ Yellow powder 

M = 183 C | 

2) 1% aqueous solution as ! 
hydrochloride j 


32 


>NH(CH 2 ) 3 -N^ | 


1) Yellow powder 
M = 170 b C 

2) 1% aqueous solution ! 

i 




Reference 
example 




1) Melting point 

2) Solubility 


33 


-NH (CH 2 ) 2 -K^ 


1) Yellow powder 
M = 162 C 

2) 1% aqueous solution as 
hydrochloride 


34 


-NE (CH 2 ) 2 -K^ ^0 


1) Beige powder 
M abt. 172°C 

2) 1% aqueous solution as 
hydrochloride 


35 


-NH-CH 2 - 


CH. 

1 ' 
N 

( \ 




1) Beige powder 
M abt- 160°C 

2) 1% aqueous solution as 
hydrochloride 


36 


-NH-, 


1 

CH. 


> 

J 


1) Beige powder 
M = 177°C 

2) 1% aqueous solution as 
hydrochl or i de 

■ - ■ ■ 



Reference 
example 


Y 




1) Melting point 

2) Solubility 


37 


H 




1) Beige powder 
M abt. 195°C 

2) 5% aqueous solution 
as hydrochloride 


38 


-K(CH 3 ) 2 


-NH (CH 2 ) 2 -N^ ^, N ~ CH 3 


1) Yellow powder 
M = 15CTC 

2) 10% aqueous solution 
as hydrochloride 


39 


-K(CH 3 ) 2 


11 NH 


1) Yellow powder 
M = 138 C 

2) 10% aqueous solution 
as hydrochloride 
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RE FERENCE EXAMPLE 40 

| 2-Dimethylaminoethanethiol (2.1 g) is added to a 
solution of 5&-d imethylaminomethylenepristinamycin I ^ 
(1.84 g) in ace 'tic acid (40 cc). The soLution obtained 
is stirred at a temperature of about 20°C for 20 hours 



and is then poured slowly into a saturated aqueous solution 
of sodium bicarbonate; the mixture obtained is extracted 
3 times with methylene chloride (400 cc in total). The 
organic phases are combined, dried over magnesium sul- 
10 phate, filtered, and concentrated to dryness under reduced 
pressure (2.7 kPa) at 30°C. The residue obtained is 
purified by "flash" chromatography Celuent: chloroform- 
methanoL (96-4 by volume)]; fractions 5 and 6 are combined 
and concentrated to dryness under reduced pressure (2.7 kPa) 
15 at 30°C. In this manner, 5<£- ( 2-d i me t h y I am i noe t h y I ) t h i o- 
me t h y L enep r i s t i n amy c i n I/\ (0.8 g) is obtained in the 
form oj a yellow powder melting at about 15 0° Cj- 
NMR spectrum: 
0.68 (dd, 1H : 5(3 2 )^ 
20 V 2.32 (s, 6HX 0.85 : -CH2N(CH 3 ) 2 1st isomer). 




2.35 (s, 6H X 0.15 : -CHgNUj^^ 2nd isomer). 

2.45 (d, IH^SAO ^ 

2-65 (mt, 2H :„ -SCH 2 ,-> ) 

3.05 ( t, 2H : -CH^nC > » 

25 I 3.43 (dd, 1H : 5£ 2 >5- 

5.15 (in unresolved bands: 5 t/f) 

k ' 

7.60 (broad s, 1H : =CHS-) , 
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£ 7.83 (mt, 1H : VH^, two isomers)^ 
^/ An aqueous solution at a concentration of 1 % of 

r v 

56-(2-dimethylaminoethyl)thiomethylenepristinamycin I ^ 
(product AX), in the form of hydrochloride, is obtained 
with: ^JL- — ■ - s 



0,1 N hydrochloric acid 1 cc 

distilled water q.s 10 cc 




10 following synergist ins of general formula (V) which can 

be combined with the products according to the invention, 
are prepared. 

CT'he symbols ( ---*}, X and Z are defined as in 2b) for the 
general formula w) , and, unless mentioned otherwise, Y 
15 denotes a d i me t hy I am i no radical]. 




Reference 
example 


Y 


R 4 


1) Melting point 

2) Solubility 


41 


-N(CH 3 ) 2 


-S-(CH 2 ) 2 K(C 2 H 5 ) 2 


1) Beige powder 
M abt. 192°C 

2) 1% aqueous solution 
as hydrochloride 


42 


-N(CH 3 ) 2 


-S-(CH 2 ) 3 N(CH 3 ) 2 


1) Beige powder 
M abt. 170°C 

2) 1% aqueous solution 
as hydrochloride 


43 


•H 


-S(CH 2 ) 3 N(CH 3 ) 2 


1) Beige powder 
M abt. 140°C 

2) 10% aqueous solution 
as hydrochloride 


44 


-K(CH 3 ) 2 


-S CE 2 -CH-CH 2 N(CH 3 ) 2 


1 ) Beige powder 
M = 234°C 

2) 10% aqueous solution 
as hydrochloride 


45 


-N(CH 3 ) 2 


-S-CH_-C-K(CH.)_ 

y \ 32 

CH 3 CH 3 


1) Beige powder 
M abt. 200°C 

2) 1% aqueous solution 
as hydrochloride 


46 


-N(CE 3 ) 2 


-S(CK 2 ) 2 -N^ 


1) Beige powder 
M abt. 180°C 

2) 1% aqueous solution 
as hydrochloride 



• 
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Reference 
sxample 



1 ) Melting point 

2) Solubility 



47 



48 



49 



50 



51 



52 



53 



54 



55 



CE. 



-S-(CH 2 ) 2 -/ \ 



1 ) Beige powder 
M abt. 215°C 

2) 0.6% aqueous solution 
as hydrochloride 



-S- 




N-CH. 



CH 2 CE 3 



-S- (CH 2 ) 2 N- (CH 2 ) 2 N (CH 3 ) 2 



-S-CHfCH 2 N(CH 3 ) 2 ] 2 



1 ) Yellow powder 
. M abt. 170°C 

2) 1% aqueous solution 
as hydrochloride 



1) Beige powder 
M abt. 175°C 

2) 1% aqueous solution 
as hydrochloride 



1) Yellow powder 
M abt. 160°C 

2) 1% aqueous solution 



-S(CH 2 ) 2 -N' 




-S(CH 2 ) 3 -K 




-CH. 



-S-CH 2 -CT-CK.-K(CH,) 



-S(CK^) 2 S0 3 K 



1) Beige powder 
M abt. 190°C 

2) 1% 

aqueous solution 
as hydrochloride 



1) Beige powder 
M abt. 170°C 

2) 1% aqueous solution 
_ as hydrochloride 



1 ) Beige powder 
M abt. 190°C 

2) 10% aqueous solution 
as hydrochloride 



1) Ochre powder 
M abt. 150°C 

2) 1% aqueous solution 
as hydrochloride 



1 ) Yellow powder 
M > 280 C 

2) 5% aqueous solution 
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/ / P REFERENCE EXAMPLE 56 

|' // A solution of 5 a - ( 4-^me t h y L p h e n y I ) s u I p h on y I o x y- 

* f 
methy Lenepr ist inamyc in 1^ (5.2 g) in methylene chloride 

(50 cc) is added to a solution of 1 - ( 2 -me r c ap t op ropy I ) - 
5 4-methylpiperaz ine (0.87 g) in ethanol (50 cc), to which 
sodium ethoxide (0.34 g) has been added. The reaction 
mixture is stirred at a temperature of about 20°C for 
16 hours and is then diluted with methylene chloride 
(500 cc) and distilled water (100 cc). After stirring, 
10 the aqueous phase is extracted twice with methylene 

chloride (50 cc in total). The organic phases are com- 
bined, dried over magnesium sulphate, filtered, and then 
concentrated to dryness under reduced pressure (2.7 kPa) 
at 30°Cj. The residue is purified by "flash" chromato- 

T 

15 graphy Celuent: c h L o r of o r m-me t h a no I (97.5-2.5 by volume)], 
Fractions 33 to 80 are combined and concentrated to dry- 
ness under reduced pressure (2.7 kPa) at 30° C. In this 
manner, A 5.-d-C3-(4-methyl-1-piperaz inyl )-2-propyl 3th iomethy- 

hi % 

lenepristinamycin I ^ (1.25 g)is obtained in the form 
20 of a be^ige powder melting at about 19J°^C 
NMR spectrum: 



0.70 (dd, 1H : 5p 2 > 

i 

1.25 (d, 3H : -CH-CH3) 
2.30 (s, 3H : ^N-CH3) 



2.50 <m # 10H : -CH.-lT / N ~ CH 3 > 



11 
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3.40 (dd, 1H : 5£ 2 > 

7.85 (broad dd, 1H : 1'H 6 > 

I y A n aqueous solution at a concentration of 10% of 
5£-[3>(4-methyl-1-piperazinyl)-2-propyl]thiomethylenepris-- 

m # . . , . . • * 



5 inamyc in I/\ (product AAN) in the form of hydrochloride 
is o b t a ijije d with: 

AAN - 0.03 g 

0.1 N hydrochloric acid 0.3 cc 

1-(2-Mercaptopropyl)-4-methylpiperazine is pre- 
10 pared by heating, a mixture of propylene sulphide (19 cc) 



is obtained witl 
/. . ^ Jp r o d u c t 
' V * 0. 1 N h< 



and N-methy Ipiperaz ine (29 cc) at 100°C for 16 hours. 

In this manner, a colourless oil (32 g) which distils at 

105°G, at 1.3 kPa is obtained. 

7° fj c 

1 5 o - ( 4-Methylphenyl )sulphonyloxymethylenepristma- 



15 mycin I/\ can be obtained as follows: 

Tr iethylamine (0.42 cc), and then p- t o I uene s u L - 
phenyl chloride (0.57 g) are added to a solution of 5^/ 
hy d r ox yme t h y I enep r i s t i namy c i n 1^ (2.7 g) in methylene 
chloride (30 cc), at a temperature of about -30°C. The 
20 reaction mixture is then stirred at a temperature of about 
20°C for 2 hours and is then concentrated to dryness 



under reduced pressure (2.7 kPa) at 30°C; the residue 

70 

obtained is purified by "flash" chromatography Celuent: 
methylene chlor ide-met hanol (96-4 by volume)]. After 
25 concentrating fractions 4 to 6 to dryness under reduced 

pressure (2.7 kPa) at 30 6 C, 5$- ( 4-me t h y I p he ny I ) s u I p hon y L - 
oxy me t hy I enep r i s t i namy c i n I/\ (2.2 g) is obtained in the 
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form of a white powder melting at about 265 C. 
NMR spec t rum : 



u 




0.50 (dd, 1H : 5^7) 

35 (s, 3H : -S02 — < ^ ^ > C H 3 ) 

3.30 (dd, 1H : 5£ 2 > 
5.2 5 (d, 1H : 5aJ 
5.30 (dd/lH : 5C-|> 

7.35 to 7.90 ( A B system + m, 8H:4<f+4E + 

H H 



10 




7.85 (dd, 1H : 1'H 6 ) 

5cT-Hy d r o xy me t hy I enep r i s t i namy c i n I/\ can be pre- 



pared ,a,s follows: 

/£/ c 

W 5<?-D i me t hy I am i nome t h y I enep r i s t i n amy c i n I ^ (10.6 g) 

6 Y 

15 is added to a 0.1 N aqueous solution (420 cc) of hydro- 
chloric acid. The solution obtained is then stirred at 
a temperature of about 20° Cy for 3 hours. A saturated 
aqueous solution (30 cc) of sodium bicarbonate is then 
added dropwise so as to produce a pH of about 4. The pro- 

20 duct which precipitates is separated off by filtration 
and is then washed 3 times with distilled water (30 cc 
in total). After drying under reduced pressure (2.7 kPa) 
at a temperature of about 2 0 °C , 5<^- hydroxymethylenepr is- 
tinamycin I ^ (9.5 g) is obtained in the form of a beige 

25 powder. This product is of adequate quality to be used 
as such in the subsequent steps. It can, however, be 
purified as follows: 
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Crude y d r oxymethyLenepristinamycin I ^ 

(9.5 g) is dissolved in ethyl acetate (50 cc); the solu- 
tion obtained is poured onto silica gel (100 g) contained 
in a column 2.8 cm in diameter. Ethyl acetate (400 cc) 
is used for the initial elution, and the corresponding 
eluate is discarded; elution is then continued with 
ethyl acetate (1600 cc), and the corresponding eluate is 
concentrated to dryness under reduced pressure (2.7 kPa) 



r ^^y^ ^ r 1 



at 30° In this manner 5d-h^d r ox y me t hy L e n ep r i s t i n a- 



10 mycin 1^ (6.3 g) is obtained in the form of white crys- 
tals melting at 220°O. 
l y NMR spec t rum : 
( 0.69 (dd, 1H : 50 2 >-> 
2.43 (d, 1H l ^ 5 ^ ) l 
15 / 3.40 (d, 1H : 5£, 2 > 1 

4.0 to 4.2 (m, 3H : 4 X + 5 £/| + 5*), 



8.15 (s, 1H : =CH-0H) ~x 



_>1-63 (broad s, 1H ^ =CH-0 - H ) 
^ i REFERENCE EXAMPLE 57 * ^ ^ 

2 0 By using a method similar to that described in 



Reference Example 56, (3-dimethylamino-2-propyl ) th io- 

me t h y I e nep r i s t i n amy c i n 1^ <1 g) is obtained in the form 
of a yellow powder melting at 1 7,2 °£ . 



An aqueous solution at a concentration of 5% of 
2 5 5 ( 3-d imethylamino-2-propyl)thiomethylenepristinamycin 
1^, in the form of hydrochloride, is obtained. 



# • 
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REFEREN CE EXAMPLE 58 

y using a method similar to that described in 
Reference Example 56, 5-diethylamino-2-pentyl )thio- 

methyleneprist inamyc in I % (1-32 g) is obtained in the 
5 form of a beige powder melting at about 185°C. 

An aqueous solution at a concentration of 10% of 
5^-^(S-diethylamino-2-pentyl )thiomethylenepristinamycin I a 
^ in the form of hydrochloride, is obtained. 

REFERENCE EXAMPLE 59 
1 0 A solut ion of 5<5>-C (4-methylphenyl )suLphony Loxy- 

me t hy L ene ] p r i s t i namy c i n 1 & (7.6 g) in tet r ahydrof ur an 



(60 cc) is cooled to a temperature of about - 1 0 ° X C . While 



maintaining this temperature, a solution is added to it. 



consisting of 2-d i me t h y I a m i n oe t h a no I (0,65 g) in tetra- 
15 hydrof uran (60 cc), to which a 50% strength dispersion 
(0-35 g) of sodium hydride in mineral oil has been 
added. When the addition is complete, the temperature is 
allowed to rise slowly to about 2JD°C. The reaction mix- 



ture is stirred at this temperature for 24 hours and is 
20 then diluted with methylene chloride (500 cc) and washed 

with a saturated solution of ammonium chloride (2 x 50 cc) 



The organic phase is dried over magnesium sulphate, fil- 
tered, and then concentrated to dryness under reduced 
pressure (2.7 kPa) at ^Q^f- The residue obtained is 
25 purified by "flash" chromatography Celuent: chlorof orm- 



methanol (95-5 by volume)]. Fractions 12 to 17 are com- 
b'ined and concentrated to dryness under reduced pressure 



P 



f ' 
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10 



15 



20 



25 



(2.7 kPa) at 25°C. In this manner, 5,£- ( 2-d i me t hy I a m i no- 



ethoxymethyLene)pr ist inamyc in 1^ (1.5 g) is obtained in 

the form of a beige powder melting at about 160°C. 
NMR' spectrum: a ' 
0.65 Cdd, 1H : 5P 2 X, 



■■I 

\ 




2. 


3 


(s, 6H : 

h 


2. 


65 


( m , 2 H 


3. 


42 


(dd, 1H 


4. 


15 


<t/ 2H 


5. 


15 


(d, 1H 


7. 


45 


(under 


7. 


80 


(dd, 1H 



5 ^ 



I > 



p C = CH0- )^ 



4^ (> 

An aqueous solution at a concentration of 1% of 

'JjZ^ dimethylaminoethoxymethylene)pristinamycin I ^ (pro- 
duct AAQ), in the form of hydrochloride, is obtained with 
^ product AAQ 777777777? 0.03 g 



0.1 N hydrochloric acid 0.3 cc 



distilled water q.s 3 cc 

The present invention also relates to the medica- 
tions consisting of a product of general formula (I) in 
free form or preferably in the form of a salt of addition 
with a pharmaceut ically acceptable acid in the form of a 
combination with known synergistins or preferably with 
synergistins of general formula (V), the combination being 
moreover capable of containing any other pharmaceut ically 
compatible, inert or physiologically active, product. 
The medications according to the invention can be 
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administered by parenteral, oral, rectal or topical route. 

Sterile compositions for parenteral administration 
can be, preferably, aqueous or nonaqueous solutions, sus- 





pensions or emulsions- Water, pro 


p y I e n e 


glyco 


I , a po I 


y- 


5 


(ethylene glycol), vegetable oils. 


espec 


ially 


olive 


O 1 


i, 




injectable organic esters, for exa 


mp I e e 


thy I o 


leate. 


0 


r 




other suitable organic solvents, c 


an be 


used a 


s a so 


I V 


en t 




or vehicle. These compositions ca 


n also 


con t a 


in ad j 


u- 






vants, especially wetting agents. 


i so ton 


i z i n g 


agents 


f 




10 


emulsifiers, dispersants and stabi 


I i zers 


S te 


r i I i z a 


t i 


on 




can be carried out in various ways 


, for 


e x amp I 


e by a 


n 






asepticizing filtration, by adding 


s t e r i 


I i z i ng 


agent 


s 


to 




the composition, by irradiation or 


by he 


a t i ng . 


They 


c 


an 




also be prepared in the form of st 


e r i I e 


solid 


compos 


i t 


ions 


15 


which can be dissolved in an injec 


table 


steril 


e med i 


urn 


at 



the time of use . 



Tablets, 


pills, po 


wde r s or 


g r a 


nu I es 


c 


an be 


employed 


as solid compos i t 


ions for 


oral adm 


i n i s 


t r at i 


on 


In 


these 


compos i t ions, the 


active p 


r oduc t a 


c c o r 


ding 


to 


the i 


nvent ion 


(optionally comb i 


ned with 


another 


phar 


ma c eu 


t i 


c a I I y 


c omp a t i - 


b I e produc t ) ism 


i x ed with 


one or 


more 


iner 


t 


d i I uen 


t s or 


adjuvants such as 


sue rose. 


lactose 


o r 


stare 


h . 


Thes 


e compo- 


sitions can also 


compr i se 


subs t anc 


e s o 


ther 


th 


an d i I 


uent s , 


for example a lub 


rkant s u 


ch as magnes 


i urn s 


te 


arate . 





25 Pha r mac eu t i c a I I y acceptable emulsions, solutions, 

suspensions, syrups and elixirs containing inert diluents 
such as water or paraffin oil can be used as liquid 




• m 
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compositions for oral administration. These compositions 
can also comprise substances other than the diluents, for 
example wetting agents, sweeteners or flavourings. 

Compositions for rectal administration are suppo- 
5 sitories or rectal capsules which contain, in addition to 
the active substance, excipients such as cocoa butter, 
sem i -syn t het i c glycerides or po I y ( e t hy L ene glycols). 

Compositions for topical administration can be, 
for example, creams, salves, lotions, eye lotions, mouth 
10 washes, nasal drops or aerosols. 

In human therapy, the products according to the 
invention, which are combined with known synergist ins or 
preferably with synergistins of general formula (V), are 
especially useful in the treatment of infections of a 
15 microbial origin. The dosages depend on the required 

effect and on the duration of treatment; for an adult, they 
are generally between 500 and 2000 mg per day by parenteral 
route, especially by an intravenous route such as a slow 
perfusion, the dosage of synergistin of general formula 
20 (V) itself being between 500 and 2000 mg per day. 

As a general rule, the practitioner will deter- 
mine the dosage which he or she considers the most suit- 
able, depending on the age, weight and all the other indi- 
vidual characteristics of the subject to be treated. 
25 The following example, given without implying any 

limitation, illustrates the compositions according to the 
invention. 
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/ I ^ "EXAMPLE 

"An injectable solution for perfusion, containing 



A 



1 g/L of active mixture having the following composition 
is prepared: 
5 - 26- ( 2-d i e t hy I am i noe t h y I ) s u I ph i ny L - 

jQ p r i s t i n amy c i n Ilg 0.6 g 

- sS- £2- ( 4-methyl-1-piperazinyl)ethyi3- 
\ th iomethylprist inamyc in I ^ 0.4 g 

- 0.1 N aqueous solution of hydrochloric acid 12.7 cc 
10 - distilled water .. q.s- 1000 cc 




